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A^»Xa* 


Introduction to Computer Science 

\ / 






Introduction do^o(l-l) 


. SSaJI j IfPl jjI kJUJI JoLvit J>. J jLJ)fl apLJ c^w> *Jl : Computer Jjj& JVI y j^.U-1 

^Jlj SJ^I oJjt JJLJ^Jl oLf^ ! jj Jp oU jJt oJ-Aj jJt li i*J! ^ SJ^I o*L&j 

J*3 kXxj ^xil <wLb ^jA ^ ^jJl . bo SjLi ^*31 6^b*wwJt^ 4^0 b ^lP ^Jl ^*»*>bb| ^w^2j 4j*^fl ^0 J*aL*jJl 

U j^b>JJ L^JwU2j >.*»■■ U ^-vobb| 4k,*»ljj IfU- A^vJlaJl JoLwlI 4Jbw»a ^ti . Ig^lbjMj lg-p! ^Jl c— flk>c^)j 4 ^vobb| 

1 ^ JJbJl . gjbJl jl-L^} ^ ^ <^> ^%*>bM Lg^gja.) ^xJt 4^ jOt JjL*>j 4JLw- j ^b ^yllaJLa t_4 ^L*>b 

.y j^U-l ^1 Computer Programming jJb <Jyu 


Computer definition ^liil -uubjl .kjytj (2-1) 


ia j**»bM obb>jJt *\ j^"lj lgpb>- jbwb j IgJJ^^-j obbJl 4jbbwj <Jl>ob jt (J^^i jbg->- JVI <w^bb( 

IgJlp b.SJa.;ll j 

^ Ojj^Oj b&jlgJi| jl IgJJ^S^ Iglsbb^o oULJl JLSl^b ^jJL> {JjJ & Jl j^->* JjP Ojbp ? jP jl 

.... • 015^1- - £l »f I - U-Ull - oULJl ’o^l ^0 U 0 % s 

)l jA I ob Jbilk Jobco jl c^bbt ia^k c^UcU J^ju bjiSb> ob Jk* 4 j 1 (data input I/P) oULJI 

. 1 — w^b»gJJ ‘•Ww-Jb 0 UL 0 jyJu *)! Ig n a J^bcJl ^—w^bb-l ^klwvj 

. j±\ Jl Jibi ^ oULJI U^p : (processing) U-Uil 
. lg>o*g3 c^^bbl ( j£*qSj JSw> J| OULJI ^b>- Jb*»l jl iJUp ^ : (Data output O/P) oULJl ^1 y-l 

. <w~»> bbl ^IIp J o ^o-^oj llp-'y lgpb>- oUbJb i?Ux>-^l iJUp (storage)^^tJl 
^1 A^wvvJl ^jl I ^1 L&^hXp ^ <x * ) d^Lw^bbj 4p irks) 

. j,^« : )l Lg^a^j ^0 oULJl J^bj Lg»ya^j ^0 4kj ( ob^bbl ^o jl Jl AlC Jj 


Computer Features >Jli1 ^uuUll -jlj^oo (3-1) 


. b w> : ' !' Vw<)J d<A^ ^t-^l I l-A ^-P ^jg ^l 4^jjj^^Jl c^g^^fl ^jA J^f I 

.jjJLiJlj O j-klj jj-kl J iJl>til cJ j ^blj OULJI ^b>- jwl j (jij^J Jb>-^l Jp o jJLaII 

. ^3 4P 4jj balls' 4^wakw0 ^ jJaJ J Lgjp 4 «oLw^- C^lko-P 5^ w^ULwJl 4j-l^o 4^15^3 1 

. 8^ J^I Jl2^ f ji L ^SbJ ff J^l ^ -UJU ^1 j! J olcJ*: ^Uapf J^l c^bbl ^ 




y|>*2l y^UlyLy 



ul^-1 M ^jy3^6»wJi <i » cj^ 4j^-L*JJ 1^<*»^<-X3 Omm^c j I 3| 3*^ 


. wjI>-j — j Juj*-*Jl wda^- ^il — ^UM 



JwU2j jl^Jl) ^wLxJo ^j-P o jLp 

jl ^a^cjJl ^wibM olJlivoJ 3 J-^-> ^jjjpxzi tj Si-Uil d^w>- SJa^j jlo 

iwa>w> ^^U>- Sj^-I SwlP ^aUM jI^>cj JaJ jl j^Sv^j 

Si. .1^ ^■ <! ^*l ^ ^taX^bwwJkl ^ ^ 

s. ■ si^Ij^-I . l*-L& 4.Lvol Vii **»»>l^*l 3| ( 

. OlS' ^jtJlj 4^obL( 3 













Jl yU jJI 


y|>*2l y^iUI yLd jfiltp* 


\ 

Workstations Computer Jo*11 dka*_uuU (4-4-1) 



j . o^Ip JL>-1 j ^JiPtLwvil jl Jw*aJ 1 SJa^- 4^J 

^Lgll SJ^IaII oLLo-P <J B ^ru5vJl 4j|jwb ^ap^jJl 

JJwb L^wAj iwsA^ytJl OL^Ui“l oULJl is* jL*L<5 Ju^aJ) a 1 i £- ^-Jo J 4J^>- 

. ^l*aLl j ot j^>cit Jy*P oUa^ oUa>cil oJlft iliUl j . ^ol>- 


^ * 

Control Computer (0 *nVi11 -uuU (5-4-1) 



4^1 ^11 j <^U-Lo-P ^JjLoJo ^1^1 (>» wjUM IwLA ^ Jj>c^wO 

JL^aJ^t JuL +>jj ol j>\la}\£ JJL)1 4^P lu,a) I Bjpgj>-^U 

. dUlS oVljkJtf 


Mainframe Server 


Desktop Workstation Laptop 


Handheld 





*121 -uuUJl Data Representation ^iULull jyv ; a yy d (5-1) 


^^-\b)l jl \c*J * l^pb^ jWflj dUlJl S* 4d*ea ^OjL^xj jb$e jy ®jbp <•—***» bb| 

U : s.*lp jd\s>- U Electrical signal iebyiOl Sjbi^l j! b~^j iebyi* "obaj" Signals oljbi! ^>A^d~e <g! ^ju 

^juLfc ^lJij>d*>b j j£j <ww>bL-t J>-ta obbJl Juic jti f JD . 2Jb> j\ <L>* y £jbij ff Ji doji jJ jl . bo y- j ^jlp- j\ 3 y* j 

^J > jJl j! dycJ dbLJl JlJUjJ ( yup j J^-lj) jJl J^-l 4j| yeuje ieb y<*3 j dbb jyJu w^bM d>bb jl ^jcJbbt 

^■*>b*>! Jp d«*bbJl J*aLd)b l • ^ 1*0 • *bb*> ^1 o^b*>^ll ^*\p Jcw^j (0) L^*l ^\ o^b*>^n Jbe (1) 

Lp (!) *U*AI cJ y- JbUb ( 3its) ob y.df yJl j ( yup j Jp-I j) ^lijVl y j jib y)lj ( 3yte) iebill ^ISjVb IfrLd r 

■(11000110) JDI JibtJb ob y jjib J\S JUi o >1 jb y^U-l 

U Jy£ yJI UUI j . iftl i*J JI jbJ)M U) y Jy£ y)l 4JUUI y s jLp y j (Assembly) yjb y dUIS JS' 

0 ^jwail e. 3^ J ( .apii )o ^u^JI uv d _y^ 6 y +** 4JV J e3^ ^*bl ejy 

1 0 j Ay» d«>! ^ <2»*JwJb U jl A^obJl pb^^l l^JwO ^ L^i *> •■-■“.* v »' ^wJl 4 v <sb' '»' 4j IxS* JjpC ) 

^ ^1 ibT U I4S0 yw2i Jbbj Ig^J ebb Irb eij^j Jp jJ\ US oy! (ASCII code) 

■ ( S II COde) 4 a 3 lb! e.^bd ^3 J>\ * ij\ Jp ^1 ^J^l Jp 1x^)1 ^1 ^b>eJbi.l ^-%*>b j>- 1 


jjlSl u^uil&ll siL& da i < ;j ; ‘ i ^ dAiJl juLi ilil^^ 6-1) 


io^\p jl bl>&A li y- b*-l jJl eblJl Jbw S^lpj .(Bits) Ob ^o»b ^bjl ( y <U«b*> eblJl j^5b (Byte) eblJ — 1 

.e^>cbJl jl ^Lgdb>^fl io^P JdU b^L>- 

. deb ( ) byj jbej(K.B) yjJL b jLtjj deU( ) jj5b Kilobyte) deL^LS^ —2 

^jjbej (M.B) jA jJL bl jLtjj deb ( 24*11 ) ^1 deb ^bb ( ) j^pSb j ]Vlegabyte debbcjl —3 

. deb(10 6 ) by; 

• deb( ) b yj ^5jbej (G.B) *y jJb bl jLdj deb L>teJ ( ) y jjib j gigabyte deb be^>- — 4 

• deb( ) b yj (^jbej (X.B) y^Jb bl jb-tj j deb bc-e>- ( ) yo jjbe j ] terabyte deb Ij-u — 5 

deb( ) le yj ^5jbej (P «B) *y jJb bl jbtj j deb I j-u ( ) yo j^5b j (petabyte ) deb be — 6 

. deb( ) by> ^jbej (E.B) y jJb bl jbtej deb be ( ) y> j^5b j Exabyte I debbbj — 7 




. ^L(10' ) b>~ (Z.B) >o 4 JI jLLj coU b^l (1024) ^ j^Sbj (Zitabyte) c^U bj - 8 

• ) b j2j ^jjboj (Y.B) jA jJU 4 JI jbj j c-oL bj ( ) jj5b j Yobabyte ) c^jUUjj — 9 

gJboJJ 4pbJl y ^j^bi) 0w\->" j ]VIHz jJ j\A beJkli . . ^j-*»b ^JT <wwjLM 0j^>- I ^ fe* 4 <jl j5* JJb 

ZJs-j j j5b iSUaJl bwjJU bl bps iJbl <J CuJU ^bLll ZJs-j j j5b oUbJl JJb bl ^Jblt ip LgJ^P jyuj 

^y)\j 2 j (jlj^toUl 4P Pixel *W? JlS' JpLdl o jj^aJl ^ J^P tb^<A^eJo b«-Up^ do I ^-*>blil 

( X ) jbdL l*J oUUt SO j3 Ap • 700RPM _~LaJI ijaU jlj^jJI Ap j~» (J RP1VI AjOs»Ul J SjjjJl SJ^^j 
IX -) Oh £>jw ^1 /VI otf J^i oULJI so J ^ jl CD\DVD ^1 l/VI cAS> J oULJI SO ) Ji. 
3 _ i jAw (J oULJI SO jS ip j** Jiu oULJI SO Ji ip ^jp shots’ iUO iibp WaOj ( 24X — 40X — 48X-54X 2X — 4X 

Oh U® oUUI «*'y «o- J ( X ) jL*il UaJ j (1X-2X-4X-8X-16X ) ^ j PCI Express Slot 11 

. .CPU \ Processor gJUll j Cache Memory 2ljA\ s ^IJJI 



Mac Pro 





Computer components^! -uuUJl 2ili^o (7-1) 




UyPj s jlill -^jUU i>- ji -SOUJl Jia l^J. j I^jl&LLo jiUa ^Jl Hardware) i^L -1 

iilcOO.1 oU jJI Jiu I^JUp jyb ^ j jl jiUa j 1^-uLLa jiUa V ^1 OJUU j : (Software) i^l^ oU ^ - 2 

■^JmAmmJI a ^ 1*3 . ! ^ 


Hardware ^^uUlJ ^U1 ob^ 1 (1-7-1) 


j ^i)i i^a j^ 5 o iiwi5Ui aIj^-Vi j ij jjs. J)!i ^ki)i J5 ja (Hardware) L^C>U e Qlll 

! OlA>- ^Jt obft 4Jbt jJt 4^jjVt Cj\S >~ ^Jl yA <—> y+»\^“ ^ I (jl 




J^l 31$?- . e/lill . ^ilill b-ji Jia (Input Units I/P) JU-a)II ol .1 

.. (Barcode Reader) 

Hard <_JUall ^y > ^sJO i<jldll ^3^)1 «j L$Jip iloSn ^ : (Memory Units) jj^-l jl iJaiU-l olo-j .2 

.(RAM) 3 JI ^oJl a ^lill j\ ( Disk 

. ^Ul j-U-l i_JU> j (Processor) ^JUil 1^*1 y> j : (Central Processing Unit) b-J ^1 ii-Uil old ?- j .3 

.oUl^JI j idldJl j oU>lkll Jiu • (Output units) ^1 y-)ll olo- j .4 
^1 ^-1 old^j J JU-aI old?- ^S" Igio^ jSU* ^ dl ‘ifl J^l ^U-l JaMa I*** oIj b-j d*-jJ d! /till ^oJLl 



Jjjddall dills' j power supply SdL^SOl SSUaJl a Jia: (Support Hardware Unit ) ^IjJI aL*J1 old?- j 

. (Motherboard) b~ jili dills' j . (Case) cr Sll La jt UJJ U-l 
j^Sd j! j£j ^ j j b J.\j 5 JUJI ^y>\ jH\ ois" Jda (Write _ Read unit) iliSdl j s*l ^1 olj^- j 

cSj^ s* Jf Laa^j 03^-' Sj ^j J SSD jl ( Sard Disk) ^JUall ^ jill idldll Jia :u$Ia ^3^ JaSL- j 

. ^U-l J^l ^U-l J j^sC 3I ^ill SSD J\ ( Hard Disk) UUJl yS\ o*>Ua J^l ^U-l 

JiJ old?- ^11 aJufc dai Uu^- iiLJl old?- ^11 (ju J^aJ ^1 old?- ^Jl dJUb" ; ( Bus Unit ) JiJl old?- j 

oljLLI J£J ol-b>- jJI aid o^" -^j (Address bus) jjjloJI J£J olo- ^Jl aJu jjSb dSj (Data bus) oULJI 
dJULL- J.'yi ^U-l JaMa ^l JSI jJl aJd ja b\ Jp(Control Bus) iiloJ.1 ^—U-l oL/. ju ^SUdl 
*Jj*s j&\ bbb j\ . IDE (Integrated Drive Electronics ) o Jyu jA\j ^ 1 5 ?- jJJU dl-jA Ajlil iaj^ i*?li-l 


. o^L?j jl ljUa o »-l SATA |«-»»L) 



djliC' 1 A » I 1 I 1 



Jju . oU ^Sv« j ^23 ya dU-La 4 ^woJj tj\ ^iaiwj JlS^ Hardware iolil oU II / ^ 

. La v ^pj oIp-I^wJIj dildllj ^JUilj dL*o jlit 

Operating System JJdtiJt Uiil J\ l^t IfJU-do j ^ JJt jJ I J£d ^ : Software 
Uj^j ( Mac jt Unix jl Linux jl 10 jjJcjj J\ 8.1 jjXjj J\ 7 jjjujj jl Vista jjXjjj XP j jXjj Jl*) 
. y jIp IaI y jl j& l^-wv-wv^- jl <i^do l^wvl ^ l*d?j Software 






j*>U5J Software Jl « Hardware Jl 1 


£ 


Input devise 


Hardware 


computer 


7 




H 


Output devise 




V»JU «Jb^ 

Key board 
Mousey jul 
dvd 
Cd 

Flash 
Hard disk 
Floppy disk 
*~U!' 
Scanner 
Mic 

Leight pen 


<Jxi likj 

APU 

4 jihio oJju tiaj 

IPO 

<*ii » jSiiii 

RAM 

4 >| *1 1 I i jSij]t 

ROM 

H.O 



Monitor 

•JUJL' 

Printer 

Plotter 

Cd 

Dvd 


r 


software 


Operating system 
JJLU 4^ 


J 


DOS 

WINDOWS 

LINUX 

0S2 



ID 
Dl 
0’ 
TEXT 

DROWING 


PROCESSOR 





Computer components -uubJJ d©UJl ^ 0 H (0-7-1) 


v v 


V (*1 V ^U-I 

L^^wJu 4j2j j-L? 

— h 

4^Ja.2.)l jl j*-**>j 

I^JLp oULwJI *1 ^>-)( Iffco J^Ud c_~-U-L> SsL-Uil olJb- j Jl oULJI JUol «Jb- j ^ jrlnput Units Jldiill jIaa* :!l$! 

: L^aj jlgl"' 


DIN Id- 

PS/2 Ida - 

J.UJI JdLdl JiUl - 

USB 

flijSfl JU-il 

^ -LsM J,1 

*wL1>a5' ^ 

jA\/i\ juu*> 

keyboard *juu>*] 

j j 

M 

* 

(Jl>- 

wjI>- 

o<x& 

PS/2 Id* - 

^J--vX-tvJl i \A*\ 1 ■ 

Serial Port 

J.UJI JJLdl JiUl - 

USB 

ol.il 

jjXjj J 

^ijSn jx^y 

Mouse jjliji 


^ £ )l ^II * Lai 1 - 

Parallel port 

J.U3I JJddl JiUl - 

USB 

Ivvx j/> liUaj - 

SCSI port Id. - 

J>i W-ky^ yj 

4 ■* a » >» n - , -*» j . ) LI 1 

** V 

Scanner 





Serial Port 

J.UJI JJL^JI JibJl 

USB 


b,r3P -b£U 

Game Port 


j jy ■ 

O j^aJl O £ 

JlUJI J«JLdl JibJl 

USB 


J - 

J.UJI JJL^JI JibJl 

USB 


oUUl JUol 
oUdl Jp 
J 3 J 

. bii J'-^' _J ^ 3 jXU J 


Ua*JI iS" ^»- Jib 

J! 

iojJi e^lxJVl 


Olj^Sfl JUol 
• j'-f'M cp"^ lii 

( jjij 


jj^ai\ Jb»ol 
J^b Jl j 

jM-' 


Jfy * sJl j*J-2Jl 

LIGHT PEN 


>_jL*J ^’1 \ i 

JOYSTICK 


MICROPHONE 


^_yvS y \J I ljv_oal_ 2 =sJ I 

CAMERA 


: J j^' f Jl ol* jJUll j oULJI ^1 jfi - 1 «ji>- j ^ sOutput Units ^1^*$: LuLi 





gjbo 4-> Jj 

jp SJiLiJl o £ 

is** ^U- 

V G A-D VI-HDMI- 
S_ Video 

j ^ jJl j oULJl 

P J^fcwvvJ. J^t 

^bM 

■ 

L w * > /« 

td4 1 

LiU Jl 

Monitor or Screen 


Parallel Port 

i 1 «Aa1I * 

Serial Port 

4jjJ ^vJ^I>-l 

j ^ jJt j oULJl 

^■A^cJwwl jj^aJt 

^bM 

gprj 

^ vii 

a^LLJI 

Printer 


Parallel Port 

i 1 «Aa1I * 

Serial Port 

j j-« 

j oLj>tdl 

pJL>&lvJ. oUaJa^tll 

^bM 

S— ^ 

Plotter 


J oUl^Jl Jp-ju - 

O j^a Jl O £ 

ol 

Sj^UaJI 

iibUJ olLJaJl 

1 1= 

Speakers 

j JLUIjJI oU jiC* lo yiJ c5j^r <jJl*il ^jX^ai\ oU^£- j UNIT ^ollxill jj!j£,§s kL!i : 






gaijA^JI Jl ulA jJI 


y|>* 2 l iulJJI y^iUI yLd jfiltp* 




Os-W^J. V 
lw>l>- j! 

J •• 

^bivoJ aSJsJ-I 

C— Wjj>- ^ &jf- 

<JX~£j* SJjlk 3 
^Uaj SJLp jjJb 

I ^»wsJ ^^A>wvJ >3 
ciUli Ji*3 2 jj Js^\ 

C^u-Lon^J) oLwLl j 


</!> 4 ,jU-l ^ 

■>U ^SLU If- ^ 


< 5 -^“ 


-Sm 


»UaJ! 4 -JLp Jj>-b C-JS 
J ^>jjj 

Lf- 


jy£ 

^»jai?)lj p|j^»-*ill l^-i 
4JU-IjJ| 4mwJ jjl 
La! jJ j 

"CPITJL ;U 


*\^\ 1 *j -1 

^ 4 -mJ U .'I 

(j-i oULJl 
• ^ 

J-JI jJ*WW%J 2 

.f'l^>-Vl oJl& 


1 a, c — 3 

s /IJUI 


Motherboard fi I 5 a- jlli 


( Lr ^l)^UiJl 5 JLp 

CASE 





r~ 


r* 




ojLaJ jUa^l 

Solid State 
Drive 

ljLjjUjV) JjjLuu 
l£j VI ^ V w ^ 


^ ^ ^ ^ Q yv * 


dL^j 


4>- jJJL 

Slot _ socket 
(PGA-LGA) 



<3 ^ 

fSiia^JUi 



4>- ^JJL 

jl IDE 

^dl JLtfdl ^ISCSI 
jl SATA t_£ j*j 

USB 


DDRAM3 jJCj* 
SATA iiLu - 
PATA iiLo - 
USB «iiLa 

Express Card JU^> 


Cr 0 *>Uy> 

^^j2j ^JJl ^wfU*l 
oLJ^aJL 

4 *w j ^J I I 

( v LJ-ljS>^) 

tS~^ J J^~~! y, Ji J 
jl^J-.| 2sj~> J 


<Uj « ^5"li ( Jjj: 
oUJlil IgJ j_)i£ 

s-UjI <C3^o 
l 5 S>sJ: 

pUIsI JJ 
* -LM 


^Jl 0 «X^*“ ... I 
j oULJl jj js>siJ 

*cs i ^'j^ 1 
^wL > cJwwJ j d^ljLo 


4»W*W*J 

oULoj g^l jptj 

SJLjb j ^JL^ c lwwIl 

.ciL^o^ jUI 



4jj5* jil iA-lxil ZJs-j 

Central Processing Unit 
(CPU) 


(RAM)ijSlytjJI 5 i/IJJI 



SSD SJUJl XJbM ^1 yl 



Hard Disk cJUaJt ^ jl Jl 








gyjAAll Jl yU jJI 


y|>*2l iulJJI >» y^iUI y Ly $lfi|t 


r* 


r~ 


I J>- jUU ^LLJo 

jl IDE 2^>-l j jjj ji? 
USB jl SCSI 

j m^I j iJLL^JjLgjI *ai o 


4 j c^A»%m! > o 

FDD^I Jp 


*k>- j\]\ Jp ciLwtJ 

PCI Express 
AGP jt 


PCI Express 


<t>- 


jJJI ^Jp -— l -.- v . ' 


^■^■1 (J 

PCI iu, yJl 


miiim n— * mm» >* «■ < w »hh»»« 


Off-I jJlJ 

Jp Zjy> J.I oULJl 
ifjJJ ^l/Vl 


Ofrl ^Ji) 

Jp Zjy> J.I oULJl 
SJ^lIjiJUl ^l/Vl 
£*J Ji 

L)b>- pJjx^j 


^vJ <U«v*> ^ SSUfiJ 

j isiLtJl 

j^=r ^ 


SSUaj 

oIpIj.-x 


AffJ>JJl ^1 l/Vl il 

Laser Disk Drive 




4jJ.I 

Floppy Disk Drive 


T? 

- f ?-x 


W> 








V 


(iwo ^ jJl SSUaJOSJiLiJl o £ 

Video Card _^-uiii iilk. ^w- j 




O j)-,r^ll <oUaj jl O ^5" 







'J 

4^ ^JJt ^Jp cLbwwJ 

(J 

4a^ jJI 

PCI 

^wJ 4 a-%*» 43U2J 

Js^ej wws-olj-t 

4 jju <w&LM 

jl j^-T ^wv^ej 

cJ 


4^ ^JJt ^Jp cLbwwJ 

^^*“1 (J 

4a^ jJsil 

PCI 

^<UvJ 4 a^*< 43 U 2 J 

£4 < .wwoUb-1 dL^to 

<5 ol^bbt 

4^-s-Jo 

r 

^>UiJt SJp jlSCo 4 J 

^ol2Jl ^ilLJl 4-i 

JsjU-I J SilkSl jJUao 

ii jsJ.1 jLwJl (J 

240 jl 110 

jW' 

( ^r*»*>LwO 

4 j-XaJ p ecA^&a-s-vmJ 

oU ^Ssit Sil^ 

^UiJl SJLp Ji^-ta 

4^-jJ 

JiVl JP 0JU1I 
j! J™l~dl JiilU 

pjl J~JLdl JSbJl 



S H _\5 

J J~soiJU 

ioUJl oJL>- jJl 



( _ r i'UJl O £ 

Internal PCI Modem 


\ 



iSwtJl cj jS j\ aSUa; 

Network card 



SSUaJl J 

Power Supply 


^1 J Jb*0^fl iilio 

e^UJl ^ . ^witfwjwwJ jiLwO 

Jb>o^f *iib« .B jUJl 

.i*jUaJl 4 j oULJl ^ 1 jl 


<joI *U> (jj 4*ol2Jl Jj>- jJl L^joLw>^ 4*JlS j Ju^ajjxJU ^laaS! j%Jo o j+**j 





. 4.0 111 4jU ^Usj £ jt ^5 4»>- jj^AJ j^Jl . 4i^JLwtj j ^ ^i£> j^Jl ^J-P SaJLaj c—wjUM ^Usj O j^>t£ 

. <w»**»*< Ls^“ I ^ 4^0hX^bwwJk! ^\JI ^p\Jl ^ ^*wJJ Ju^l j v— ■*»%*< UJL) jf^ ^ 


\j±XJlzj ^ws^Ui-l ^ ja J j J^wLwj (jij <L-> j^s jOl ol*J ^a>-L j^ljl ip- Program j 4^15* 

Program .s^uj^ 


Data 



Processing 


Information 



: Software Types oLfjJI ^1 ^ 


















JUmJI jJt LmI / jiiJM&l jUI 



gyjAAll Jl yU jJI 


System Software ^Ikill (1-2-1 -1) 


t^S>- ^ 4**Jb Ojtaj ^P <wwjUM *XpLwJ ^ 




gpj: j-r^ u? p 


g»al j*Jl oJjfc J . 4JwO jL^Jt 4^^ J 


piiAiJJ Ikwy- j Ju> j .^UM JJLiJ J iojL^J.1 oU jJt : Operating System jjJLtJI ^Ui; -1 

^UaJ JuJLiJ ^jA ^jl ^ltj 4Ja*io V I ji^J j->J 4 ^>- jj g^l jOt 4P y&J .^-y*>bL( 

Jio 4lo*P *tal <wwibL| Jj&T yJl JlS" lS^ ^UiJt L^L>I jl^>- Ju^tj i>lwb £0 JuJLijJt 

.oL jJUit J ( lard Disk) iJUaJI £1 jiu/Vl ^\jJ^\ j iiUJt Jp jlft)fl j ^ iJU^ 

.l$J j RAM s ^11)1 j CPU Jl Sjb I -1 : yp J yJJ y> (Operating System) JJLtJt ^»U ^ ^ 

.<w*y*»bM OU- y-’J CJ*^S>-Ja £0 JyoLcJl -3 jJl JjLJ^o -2 

. JUaP-Vt ciLilS'L ^jJL> -5 . Ol-b>-jj i*jUaJl Jlo (J j*-Ss^cl)l -4 

^ y»t /V I JuSiywj ^ .cJ j^)H j yUJSft j ol^jKJI ^JUo Jio ^>| jJt Sjbb (Operating System) JJLtill ^Ui; ^ybj 

^jjy>ejdJ liLy*»jL p c^llxit ^a .SJuLtJl ^p j ** Jt ( TOCessoi )<. ^l*il Lajj-ojj jOl oAa 

^Uix$. ^LJLJxI -IIP L£jL y>jl cl c—^bLl .S^oUaJl SJ'ift ^P iplJaU jl 4 ^Lsa) 1 2j| 

. JuJLiJ ^UaJ 4jUlSlo| C-JlS* |^o jj Ji ^ J . 41P ^ ojL^JJ 4^wwjJU iJ ^til^ JyLiJ 






JUU1I jJc Unit / (>UyUI Jlttl 


gyjAAll Jl yU jJI 


uljiu)li <UlJriJI ^ y$MiUI<uLd glUP 


Tasks of the operating System 


Handles inputs 
and outputs 


Recognises and 

installs peripheral Manages files 
devices and folders 


Shares out 
system memory 


Loads and runs j » i 
other software 
applications 


Moves data to 
and from the 
hard disk 


Allows software to 
communicate with 
hardware 


Handles system 
errors and 
alerts user 


Manages system 
security 


. Single-Tasking ^L$LI sjl>- j kkl .2 . Multi-Tasking ^Igll SiJucu i*kl .1 

. Single-user sjl?- j iUaJl .2 . Multi-user ( jy>-i^J.l s^juio kkl .1 


: ^ (Operating System Types ) JJLkJI kkl lil 

.(iojjiaJl s>p-Sn J) single-user Single-tasking ^l§il jl ^ j j ^lk 

. (^UM ^ -U-1 oypr 1 J) Multi-user Single-tasking aL$1I jl^ j ^lk -2 

U-l syp-1 J Ub-) Single-user Multi-tasking ^Igll zJdc* jl?- ^ ^»lk -3 

( Sk- jdl j ^1 1 i_w.U-l syp-1 J) Multi-user Multi-tasking ^Igil zJdc* ^jukJ.1 i-bcu ^»lk -4 






^ Ua; Jj\j : h j Ujb^-I I Windows jjXjj J JLt; 5^Us : Microsoft cJ^j JL « 26 J -1 

juu . s>\ /i\ *A £ Jp Jl*sju j\6 4jS( Jj: ^ ^ j\6 j ( Disc Operating System ) jUa^-l DOS _ll y> JJLiJ 
(Graphical User Interface) jUax?-l GUI ^UaJl IIa> j . Windows Jl ^»Uai cJj—j JL* o-oli dUli 

pllsb ( jp J^~"l Windows 3.1 ^Jl J^“ ^ c*«lS jlJ^al J^l j .iL^ ^Jl 

iLyS^I l^uiajl <UiUl 


Windows 95-Windows 98-Windows 2000 _windows 2003 _ Windows XP _ Windows 7 

Windows 8 Windows 10 


. ( 2Ju*L> ijio’ifl) oL^j^Ul Lo I j CjI jiiU J> j*Sj ! C-9 J**J ^S\~J J J L^J <lo.Ja,iI 
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\V 7 m*crosoft; • "“75 ,i J 

Windows 

Microsoft. 

Windows. 


Windows )?(> 

1.0 & 2.0 

3.1 

95 , 98 & 2000 

Me 

/fm 

rj . 

\ A /* 1 

m jfc W 

/ /# / 


8 

j \f\f s 0 

XP 

Vista & 7 




: Mac Jl JJLi; ^UaJ l^La : Apple 26 J, -2 


& & 9" 9" 9* 9* ^ 9* 

. ^juJIp j^SsJj jbu*>Vl A*j2j jA (Jp Ja.B.S Jwo^j 4iV ! ^UiJt l*Lfc 






. Linux_)lj Unix_)l ^.UaJ (Open Source) jjuall jy>\& : SUN is - ^ -3 

V jS jJI cJLpI jl Hardware ^kill ^a« j^l iJUJI j *b^L jl 

Li 4^1s iV I OkX& ; ^vwj kJl Apvwj La^L*wv*)^. 4 <> \ a i 1 ^ f ^jJI ^1 4J ^ ^ ■ ■• i 

.. Aiixii ilj\j\j^a\ 


<? -Q m 

debian ubUOtU redhat 


l»nux for human beings 


O*- • w 

Mandriva i® la £jaifii FreeBSD 


>V*V 
v V 


soiarislO 


Oi^* 

#© 

opensoians 




backltrack 


MtwnrK MCunty * 


SJU jJI oUJ Jb-l S^SUJ ^aAiwvit g*\j* J ^ i^U- oU^ ^ : Language Translators SjUUI ol^ 

! 4j^j j . SJ^fl 4jLL 4jjZ£*o ^jz\ y 

Compiler j Interpreter ^~iil j Assembler 
jjwb li 4 j obL»ju ^ ! Utilities Programs sapLJJ — o 

:^lgll 0 j . 0 j-ji>Lwo JJLSjJI qj Ig^-UL V obi ^3 ^ jj>c^vJsl j^Svjt .oLLojJI bJJj ol Si yj* ojj y? 


. 4 J 43 3 j 4P 4-J^bx^-^ I “2 


4lk*J JJ <ulp jlS' Lo JujLtlJl ^Uaj 


ollau <bbcu*l -1 


• j^Jb 2^0 1 jJtj oULJl o^Ucivol 3 . oULJl 41^ j ^JL^aJl ja)I ^***21 o^IpI ~2 


. jl Ig b« oULJl Jy>\j j }a,a.>- -4 






»xpL»m j ci *&£***£ ^ .s^^ttxll *— «.«.«» l^-l w^lS* j*i j* . Soft^vare Package o^p&Ij^-! I 

J jlJbU ^>1^ j (Word) ^y> y<aA\ U-bw ^.1^ Jio Microsoft Office 11 J^l jUJl J 

oL *■ j> j*>. j DBMS oULJl apI ji ajbl ^ ( ^ower point) ^$1 ^1 j^jU ^>U^j (Excel) ij jj&y I 

. Access 0 — s"1j Oracle ! JJU l^LLLa |*_J a£j Lg^-btoj oULJl -IpI ' j£ oLLwJaJ ejtalj *LtJL ^ 

Jio cj ; ju*^l olx^s J^bdl I^SUj ^1 Web browsing ^ojJl oUg JUfi { jJ?\ jaZJj * I jJJ 

. Opera j! Google Chrome J\ Firefox j! Microsoft internet explorer 



j jLs> JlLo a^>- j^o Ju3 oL^-jj ! User Software oLf ^ 

. ioiiiVl ^ l A ^p-j SJ-L^aJlj ^-P-Uailj ^UaJj oIpo ^U aJ j 

. . IwLa cJ ^Ju>s/2^)1j ^-\JI 4Ji)l ^ Jk£j <*_£ ^ 






JUmJI jit Jy M / griJuhAil 


gyjAAll Jl yU jJI 


y|>*2l ^ iulJJI >» y^iUI <uLy JB* 


. y ^Jiiail JiLtJL Jwo 4lLI j jlfJLl Jp SlaiUtil ^ ^ 2 i£ J5 Ll> Maintenance &L*a)l 

jl^U i>-Lil JuL»>jJl JiS'LlI iLLLJl *I^>-V1 Jl-luuJj l^ua-w^-LJj JUapVl oLiiS'l j! 

. jl Ojijlll 1 Jp £^L*py\ oa^>- 

? iiLvalt jj\ ^ L /j*> 

. 4JU*» a 4-JU j UUl ^fO J^— £j ^Jo ^lil 4jLs^a11 4jLs^ai! “ 1 / ^ 

jAj 4*JuJl Jyol jL*Jl J 4 j 4^-L>- Lm*> |+Jo 4 jLsP 4-oL ^J l 4jLy3.ll — 2 

Lb^ iLji? ojd 4 JJj O^LL-y^fl J^SLj ^1>- . o ^\Pj ^w^LMj I <wJl jOJj) jlgJ4 4 jL* 

• <—iL jj^ 

. Jyv> JJaP o jJl>- -Up ^ 4jL*3 ^ I 4jj( ^LL?I j I ip-^P 4 jL*3 - 3 


. . 4)1 f- Li jl ioLJI ol-b*- jJl Jl.w3.ai 1L l^Jl 3 j-Lo <-J j~*j 



JU-JI Jlttl 




y|>*2l ^ iulJJI >» y^iUI yLd 


? Power Supply <SUail 6* 

...Case 

? Motherboard fSt! AajU! Ajc-jj ^ ill <> 

...Power Supply 

? jl^aJ! AjC-jj JJau <^1 <> 

... Motherboard fSM l$-ii 




Case-power supply -ports 




Introduction do^do(l- 2 ) 


? ji isii 

^Ubj C. JJa^j ^xJl ^JaSJl j\ 9 > j ^Ll Si Ja. 2.3 dLg^-lj JJp- cL**>- ! SjL^aJl SJ -1 ciJJSj / ^ 

.U jUJ jl 

.^jaSll o ^ jl ^1 jJt j\ ^IxilS* jij iaiD SLli jl jJ6 ^>jiai)l SJ ~2 

. L&*b ^Jl L*i^^ 1^1 tj OmAj ^J lll ^ l ^ ^ ^ P'l jJ ^ <1 -3 

.. lA>- 4 J ^1 ii jJ ^J lAXj jl dl^oj cl «.y>~ Jl 4 J ”4 


Case System ju^^l $f jau^JI ( 2 - 2 ) 



K3R 


V^^kJV 

a>-j 4 i^|jj g)l ^Sh azJlJpj |p| B«\jli 4J d J y& ojLp xH.SC ystGlll jnJ! c»A? ^ 

J^> ji? Sj^gJl j ^Ja.SJl wb jd) SiL*i^(lj . jUa^-Vt ^ j^b>tU ^obM jl ^St ^Jt jIJjM l*XA jyL*jj .LgJoL^j jLjJl ya 

I £° lU^-I ( j^jb ciiJdS^j jl jJl li old>- jJI iJb-A 4j jJj . ^jwb*,r2,)l £° (Jils ^xJl ^11 

£, £, ^ & 9* 9* 

^wvJ j^wo-SsJl jV I Sia^pcit idJl S^| c ^>tj Ly2jl ^jJLj • JlSwl j^-lj 1^1$ ^ I <w^»bLt 

.1 Lplij 

! Lo^j ( j-*-s5sJl Jl5w»l l^slSw» libjfc 


jlj :( Desk Top) 

• ^iado 

• (Tower Case) ~ 2 

. I^LwJol ^xS , ^[l j ^q»p 









Case Foreign contents (2-2-2) 


is-^Jdl jl ^ ^ ik; jL\ Motherboard ju*s^ ^P i— w^bM 

.Keyboard ^jUit i>* jJ X >- U i>&3 jl bl ^Jliit Jl^-I y* Ju^ 

ol^lj jl oUi SiUi^fL i^jbLj j| iJ^ljJl ^jaS)l j yj oU*ii)l j Jiibit y jc6 j^SnJI ^ y£ 

gjij ^1 l$J li^i UaJ j Reset JJLtJt s^U)f jjj Power Button JJLtJt jj> i)L* j . ciUo ^jJUJI j fjj ^jl-J t 

£3 JuA*wJvJl ^Uaj 4^e^vjJl *L3 ^P Ly2-> 1 ^p 0 ^0 aLw^.^- ^JL*i>i 

^ yd jy\s? o^UaP Jp 4A^alt 16 ji . Jl jUJ, Uaj! j^Jl . 4 j ^UM Serial Numbers Jbj^JI 

wbj^JJ oU*c3 Lv2j! j. oLgJ^-l Owb»-lj i*iaB f-UajJl jl5* <J UIp j 4^1p jl ( j-vw;5sJl 

. bjjIjJI SjI J*\ £ 3 j*”j Cooling 


2 USB Ports 



-CDRW Drive 

-Floppy Drive 

-Power Button 


Headphones 
Mic In 


Po*er Supply - 


PS/2 Ports- 


Senal Pcrt- 


VGAVideo- 


Audo Jacks- 



Parallel Pori 


2 USB Pods 

Game Port 

56K P/cdem 


?jj J : y* ] 


JF JJ 

Power 

jju* ; 1 jj 

y^Uil 

RESET 
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^Qgk.MlUtpt 

www.paldf.n*t 


iKW 








PJJ ii J ^r- 1 




j g t— <***! A 

uiuiui MA I #44 MAi 

www.ptiainti 








Case Interior Contents ^iLi^o(3-2-2) 


: JUI Ji^Jl J [£ iJU-laJl oL_^ ^JLpI 




power supply 


« 11111 


1 " v/' \^ ^ V j j V * ^ ' a 

‘ -■ ,4 ^ tt £ ^.S ^ 1 '• ^ 

»-*L .»i J jj)\qUj) 


iS^i' J-S-lSJt S-ifrli 


pUaiJi .-.1 

*22& l 


J Laui 




> ” ' ' /''"' ^ A ; * ■* AjtiaS 

\4_Ag. ^ \ 


IS 


‘I' £ *i^' * --> *1 ‘ ** 'J^'"' |^i* ^ •** 


Tower Computer Types ^>J1 <5$4_ud1 ^I^j! (4-2-2) 



! iihjfc 

Mini-Tower -1 

.i&o ojM jJtj C-J J^y I ^is^alJ J^ 5 Sia^^Jl j 4-ol*Jl oL«tA>e^^J 

.(JL>- { j£lS-j o U2 l>I j • 4 >-LwJJ jijJ 4j| ^ . ^jX*/a\\ iJlA j Jil ^ja.2.11 






J Until jU ^Lntl / JriUUil Jlttl 


gyjAAll Jl yU jJI 


uljiutt) iuljjl ^ y$yUI<uLd 


ss 


I 


— 


: Mid-Tower Ja_^jdl ^jJI -2 

Jl jow o j JpVi Jbjdl J <cJL£*l j <u^» Mini-Tower 

j£jJl jl ^jl Jl iJLP JJU ijLyi^ll olj-^llj 4.».:,./all iS" ji, Jl .—>■ Jp Ja^« 

. J5LAI Igio ^*11 "will j\ ^jUL| 


: Full-Tower J^L£)I ^Jl -3 

O j j£S ^a2Jl JbJuJl Jp iSy^" ^ j^a-va>eit 

^JbJl ^1 SiUi^L . ^ y^^li O j jisJt j Ju^idl O j^uaJl j SaJUllI 

. ^ll 


. o 


iJLA v^ 


I 4»s/2»s/2^cJ» 1 ^ Ly^j] I I ® ^ ■‘wvwywQ ‘>— ...J 1 ^ < ^3 I I _!iL>y& *X3 . ^^oLyyiSlll I I flwlA 

4jV ^ Ip j'**/ 2*& oj^i, jl J^ua-aj |^S\ 4,L>-1 Jj Ig « ^mo ^1 ^Ja.2Jl <^yy»>bj ^LJUJt JJyyaJl *\ jS> Ju /a.&j 4ii^^\yo 

.ij\ j £- 1 <L>-U J-vailj 


.LHp j-wyj^Jl 4^-1 jJ ciLly-^LJt J . (ijLtjol JS\ ^ ^jJkVt) jJlxil y> j^yjisjl 

. 4pLy*^ ^ L^*> L^cJwJ* ^ l^vvwO I 4 .*.i«.<»/uL I dx*lS* ^yvj I ^Jys/23 ! 


Thermaltake 


-1 







JIAmJI jJt / jiiJM&l JlJtfl 


gyjAAll Jl yU jJI 


y|jiy2l <y|yJI ^ y$yUI<uLy ^BP 


GIGABYTE 


Cooler Master 


-2 


-3 


. Antec 


Deluxe 


ails' Jl L^l . liflj ^ 1 olS* 6 »xa ^ 1 * 11 1^3 ' cj^lS^-xil i^ 0 otX^ ^ 

^ DLL j HP Compaq 3^^ COMPAQ HP s^-l Ji« IgJbMjb ^l ^LiJl ^ ®jaU- 

.olS'yJlj^Uj^jSunj Asus j Sony j Apple jIBM j Lenovo 

.( Box) J\ (Enclosure )ci* 5 U)l ji( System Unit ) ^UaJl sju >- j ^ju b> UIp 

. Ig^a j^*iJ jj3l! Jp obsJUi*all bAA 

? JlS Jl 1 0 ^ y 1 \ ■ i^3 A ^ l^tvO j t yt 

jLgJ»- ^ <L-S Jj Ji (_£ ^jp 31 ..I'itf' a 4ia 4«1?3 JS" s-l j£> Ji y ,2)! • 3at«J>til J EygJ»-l / ^ 

^Jl L I ^ikl^ 1 ' ' jL^ ^1 ^ t*a . . . . > 0 y .a 0^X3 . ‘ ' , r^ ^ ^Jl ^‘LillsJjj l &y^ l^l I ' ■ • ■■ * y 

a-li^ll (J l aw > uy»j l£ 1.^'w.t U all <uajI ^Ap aiScAa iibp jL^-Vl «_UpI <ol ^a c_. j p IaAj ^mLw»&»Q •a3 La^Aj^j 

. JJLilll ^UaJ ^a2JL <W?UM oLLjXJl C*> ji jj jl j 

^A 4j 1 J^ woJ . 1 < mm Ay^3jj dS j— tJl La^iA^- 4JL**- a AS * jSi ^jA ^jiS y y~ytS^\ <jl ^Xxj l-lA^ ! aJ ^Jl jJ 

^1 ^ js>- j ^X Pj ^JaiaJl Ajiil o^o ^ j Zyy* oJli. olS* yjJl ^ La ^p j HP • IBM! • DgII • • . . olS' y* JlLo. 

j^>Jj aS ^ jjli ^k2JL As^?liL| oLLjXill JujLiJl ^Uaj jl ^ Jb ^ U^l jS^ j . aS' j”** L^L^d aLSwo 

aS' yjJl ! ^J! J La J j C-Jl ^1 oLiv^l ^lt j ^3)1 ^ J^- jl ^ sdJj! j-Aj w^p oJjij . ^Ja3)l oLijXb i ^y?\s>- jLg-i-U 

P P ^ 4# «» 

^jU jJl ^JLP SJLSs^Lo <L>jX>- ^JlP j1 c ^a) ciUli J La^I JuvaiVl Alls' jJl jJ j^j^SnJI UJ^ J . 1^. iJ j LAjL^- ^lll 




JU-JI jJs JtfUJ / Jlul 





y|>*2l j*»$ «UI >» y^iUI yLd ^lijt J9- 

r \ 


(^^«)^d3o(3-2) 
dilklL p^uo^ll 
Power Supply 


olS' yi ^UJt (DC) Direct Current ylyi' S\ v^bbl °b j&° 

^jJI y jldJ jl^L-I Juy£ ^ ISl .J a2i jLj (AC) Alternating Current Ljb^> ULyS' jl^ y y 5JUJJ *ly£Jl 

-yi-l Ju>yc^> ^oLLl jl^>- ^3 SyAiJl &Js>~j ^ yJ. < ws^jVj^-I oU j5vo ^SvJ -y>- y ^g-SCJ I 25* y* y« bi^a^ 

y yo 4^2Jt j^j y ^b^ oU JiS* ( j-*J • (DC) jaS***a J^>- y (AC) (^ yii) 

ZJs>-j y^*J UiL>lj • y VI oli' J lLo cJ y 1 yj cJ y 5 y ^b^- . 2 yi^Jl jl ^JUil JJu cJ y 3 4^>y 

.^yil oJj^ y ^-b^- y)l 4 ^jA 2JI Oj / (j‘S s '* m * 4 jJJc] cJ y - 12 • -. j^JUwo wi^>- i>JjbJl 

Power Supply Definition d2UJ1 4*30 (1-3-2) 

! LgJ*o j£ Jo oliyu o-lP iib-ft 

yJt — ^V 1 i>- yjl) c-> oU y yLy^Jl jb*JI ^jyj ^y-> (Case ) jji y ^jjx^ yp BjLp ^y 

. *Ly^Jb jl^JM oU j£*o Jbjyl ^vol^o 4jja ( b* j^j ^jyUl y?l y Vl i) L^aJl 

'{£ y-Vl ^ia.tf.il yp^ ^Vl (DC) j^> www^o jLj ^J,| (AC) ^ yi.1 jb*^l ^ 

Ajihs Ji' ^ly-l ^p Jil oly) y cJ y 240 j\ 1 20 Jl jLJ Joy^o ^ y-Vt ^a.2.U y y yJl 4nb2)l y* jl 

.olj 1200 ^wi^jo jl jibwj y^l olj y y o'y y- ^JLaj otj 350 y y y- y- yi . ol jJl 4^-1 yl ^iJj^-j. 

. yp js' yjaii ^yb y^)i jLjJi 4 ^^ubi yi y 

(“5 • 5 • “3 • 3 • 12 • -I d ) DS S y-Lwwit oly] yJt y ip y| cJ y 120 *^to JSUaJt jJ^LA JuytJ y jl 

.4jLb>&il <wwjbb| 4j yjall ^ y iw^ dJ y 


4jwLxjJl qJs>-j 4jJ}J • '*— wjbbl <-1^1 JJ^La ^jJ^a jy- Ojbp (>, wjbbj 4jJJ^j| oJs>-j J)\ 

. ioby^sJl SjwLiJl y >^ib>- yp ^y^- J -b jo i>"j y ^y^- lyV c-il>- y°) ^Ub( ^jJJ^ ^jl> yo 





SSUaJt cJ jiJl j ol jJl 


w * ♦ 



C onncctors: 



£- 1 _I J 

r * \a h i ^ ^ .« — ijtitt** 

Drive A 

<.-, 1 * 13 

^ju cg j jy 


J L (fliqlll aM g jtd J 


MLOKt^ 




■w.V* * 





-^>e- 


D Uig^. 1 r 


^ « » » 


‘ J>3r? 


I\ 




SjjJJall ^ jj£ ^xJl o'V j^Al oAa. v—gyarAl ^ iuj^S' jl ^JalwJ! SjLLwJl jj^aJt ^ 

l»yil> l ^> . H»o A < b j| <-*-* L»i^^\i* I OtaAa& ^J^LmmJ . l ^LwVmJI ^_^P wAi kS^ ^ . 0 ^ 1 ^* I ij^^sX 

ji \ ^*«^P L^#» ^ ‘■'■'■ ia ^LvWmJI ^^P I AaJaS . * 1 ) O^l L II ^ ^Jl J 


^Jp- o^^->- ^ll ^ 4*la$ . 4^oU ^_£Jl j^t^AJ J,Ip jJ J-^->- ^UapIj wl^^c-U ^la tf* ^jwo-P j^P (J ^IwAl j^wvOjJ I jAl IA&. 


. j ^oJiwwo wi^>- wi^A-l wLw>- A jiJj SAbjJl cA Jj>- ^11 l^- c.«.,JU du>»Jl 


300 ATX 

INPUT* 115V® S. DA 50/80 HZ 

3 3A5C/S0KZ 


230VC* 


OUTPUT. ■*’3'/(i 30A 
♦ 12V@ 12A 
-5V@0.3A 
-12V @ 1.0A 
43.3V ^ 14A 
♦ 5VSB ® 0.86 A 

*e*»l*iV*** ( 3 V©¥tC«* i©UO©ic#«d * 3 W 

SERIAL#: 77603321 50 

'MltlllllllMIlinitlllll 


O' 


n pawn c amine. me. 


elUAS'j Olwb>-j lib>-A jL^JIj cJ jAJI ^3 

^Jp- Sjj-U o^Ip j jS^j ZJs>-j LgAaAj jLjJIj cJ jAJl 

cAJb^- j . SjJLaAI ZJs-j ^Jt j>- Js-\ ^Jp- C^JiA 

. Power Supply SJudl j ^ 

aAp jjwUj cA J&-J ^5 J^-l (J^aLo Sjj^aJl oA& 

Power SJUdl j Jt Input J^ait jLAI j cJjAJI 
miAl sjl^ j Output jLJI jc JjAJI elms' j Supply 






^ Jl fallA jJI 
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^ yljiyXI jA y$yUI<uLd 

! <u SJ ^lt ^Ja, 2 ,)l 4P jj 

ijJ jij 

UJs j 4 J Power SupplyJI y> ^Jd- dJiL- J£) j 

Device 


Poufer 

AGP video card 


30-75W 

PCI vid eo card 


30-35W 

AMD Athlon XP 1 5MHz-2.5GHz 

66-77W 

AMD Athlon 64 3.0GHz-3.4GHz 

89W 

Intel Pentium 4 2 . 2 G Hz— 2.4GHz 

SOW— SOW 

Intel Pentium 4 2.4G Hz— 3:QGHz 

90W-105W 

Intel Celeron Socket 478 


45W-65W 

ATX moth erb c a rd 


40W-65W 

PC133 RAM 


12 W 

PC 21 C 0 + DDR RAM 


law 

PC 3 200+ DDR2 RAM 


7.5W 

CD-ROM drive 


2 QW 

CD-RW drive 


30W 

DV/D-ROM drive 


25W 

5.4D0RPM IDE hard drive 


15W 

7.200RPM IDE hard drive 


25W 

Floppy drive 


5W 

Itaorkcard or modem 

5W 


Sound card 

7-iew 


SCSI controller card 

25W 


FireWire or USB 2.0 contra Her card 

m 


USB device 

5W 


FireWire device 

8W 


CPU or case fan 

2W| 






Power Supply Types (a 21 U 1 ^$jo) ^I^Jl ( 4 - 3 - 2 ) 


iiL * j aSUsJI o^I p J\ ( Power Supply) iSUaJl 3 ^ jl ^ ci j^s - &L*aJU y J jS cjI j 

fi\ b-JUl juji £ ^ dL£i Power Supply Jl jl Ji*il ^ d d~p- . du.b-1 j ^uill 1$a» ^SUall 3 ^ j^> jujuJI 

:<y > j jLidl Ujsij £l/VI oJla ^1 j . Motherboard (L~~$ Jl) 
' tA^lAj A*4 ' ** * ■ . .< J ( Lo 1 A^c Jw* ^> J ipjMH p Sli jtf aiUaJi ^ IJU AT Power Supply -1 

p> y cjIS" Processor ^JU^—II j Memory Modules s ^IJJI jplS j jl U ^ jtf h ^aIj ^ 1995 ^Ip L^j ^ 
pj\ y> P? j P j UU- oi J.IS' Expansion Slots J yJ> J\ ji'Ul li ^ ^ ^1 b~p\ Jp 1 p\y 

■ * < J 1 P cdru Motherboard II Power Supply II p>j Vi d~p- jSUj U> 

. ^Jail) y^fi\ SiLwJi ^JJi y aj \ <,<?■>- Baby AT ~2 

jp U d>A>«^ ^ UjI iijUpl J jiOj LIU 03 ^ JJaa- J ^&Jl i*y-i «JL a ilju ^ y : ATX Power Supply -3 

II jjkj ojJa 1^1 Ja L^p oJu>d Ia £) j ( P4 Jl) ^1 b - JJ Silkll aIjuI «jl>- p Power Supply _JI 

Ijbj INTEL ss’ p jj y, Ujbdl *j ATX ^ j Motherboards J kA^i-ll i^dll sJa j Motherboards 

. Pentium Pro 3JUL. J lgp-bl 

???. Motherboard II J ij&s" ATX II j AT — Jl Ox cSa* 3>y&\ y* t* /j- 

L, : >- jJI b»- jU 4. Li d.J.1 4>-Lvll a^JjjJ \ pi AT Lg..lta ^j£- ^l jg ■■■; iiL>sil oliliaJI j\ cjj pi\ <— p j> jl^a^fU ^*~aI ATX (j 

^ U Power Supply II ^ p l^lsb £~J\ j pj J\ b- jill iooi« jjp( Processor ) )l jlib ^U.1 

4>- ^JlJl iajJLs ,J « jS'lJJlj ^Ibll i j>- ^ I jiaj ^*ifl 5>- ^JlJl jJp djA Oj j5" jl^ ^xJl AT j^p 3J jg ...i oliUallj Oj ^Jl 

. <UwJ jJI 


cJbo AT II J U 20 or 24 PIN Power Connector y> j SSlkU lui Jb-lj J ^> y ^Jt^-I ATX ip J • 

. l^l j)l j J 1 5 *..'** * ^ dj dLLp * ~ * , «aj 

i^l ^^p Jp Power Supply _JI ^ s ^dL« 5SUaJl cJy 3.3 Jp Sj^lS ^Jl b- jJJl ATX J • 

VvJ ^1 4>- jJUl J,l cJji 3.3 Jl cJji 5 5SUaJI Regulator ^Jadl zyj y d, ^ cJb ^l AT J i^JuJI 

. ^wLall I Ay* 




aJ. aP jl AjI Soft Switch ^pLJI ^LaII ^A^ A )l A**j2j <Sj j Q ]p ^Jl Lyajl a-L^i^fl ^_aI ys ® 

^cjsS «uSwISwj <uijjj ^>j^>bivwj C-Jis" AT _)l 3 ^Aiu Software Jl jjp \y~Ji jJI i>- ^JJI jl olaAII^ ^J^JLjJI 

.Soft Switch ^AJI ^Uall a^ j^l Power 11 jj Jp iai^aJI jj-u aJU-jj J^iJ. 1 jlSo jl^L-l Jj^lj 

.Wake On LAN ^js i^Uu iSLiJI Jp ja aJul^ ^ySj Standby j j~*£Jl JjJ- jl aJ J iJj dlil£aL 


. ^f| 4>- j\}) AfixZi ya Jj&A %&\la}\ SjjA ^ j*4ZjJ^-\ ^fl A^- jl)| J j^l 



' *ifl ji^l A^ £»» A3 jAJ jl Jj Ijj*- Jlj}** iiliA *iljl 

? ^La j^p JSLl, jl ^La J5JL, Power supply _JI ^ *L>^£JL Uju^jj ** jJI ^kiJI ^ a I * / ( _ r , 

^1 a^jJUI -1 3 ower supply aSUsJI j^jp J£io Uju^y ^ ^LS 3 La /^ 

.AjjjJJI jl ajJ.1 j^lySll -3 .Hard Disk c_JUa)l ^ yM -2 . Motherboard 

-Ua~J ^1 ^kJl ^ 'J* Power supply AiUaJl A jy Jijb jp y La Jf JiLij LaJujiJp pjj jJl ^k2Jl La! 

o j ^£11 j aJ-LlJI o^j chipsetJI ^ j Rom s ^IJJI j ^lj gJUil Jta Motherboard ^l 5 p-jJUI y* l$JU? 

Jl JaLa jjjjJa ^p aL**P j; ^ ^Jl ^haJl ft\ a^jJlJI Jp jJl^y-Vl 
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gyjAAll Jl yU jJI 


yljikft^l iuljJI y^riUliyUy alyl's 


24-pin ATX mainboard power 


4-pin ATX 1 2V mainboard power 


4-pin paripharal powar (Mote*) 


VJft 


*S’I 


V* V~“' j 


• . • 




• % 


% • 


• • • •* 


15-pin serial ATA (SATA) 

4-pin Berg floppy drive 

powar 

powar 

•oiei' 



^ N # 


# 




i ATX c 


\ 

V 

\ \ . 








S' 






m 


0 


U too ATX ina pg»*? afck 


* f - 

a ;_ ! 

* 

^ \ ^ 

' 

* , ' 

* * 



4 pm ATX ♦ \2 volt power c<ble 8 pm fcPS volt POWff cable 4*4 ptn ♦ 1 2 voH po»tf ctWc 




6 m ■*<)■*> caHr 

Q pin KJ Lxprr »» pq^Ti gable 1. mul'd L\i?rx» js«VIt fr-jLpinPU Lu*K>siK^Trjca^Jf 




Jbjdlej4>-1j Fans j Hard Disk <_JLa)l y* y&\ cJy 12+= Yellow yxai I -1 

. System Bus Slots Z***y)\ J y^ ^y j Cooling Device 
oU j&> ja ajJuJI jCPU ILL- gJLil j Motherboard cJy5+ = Red I -2 


• L>-^UI 

RAM v-j J \ s /UU1 \/\ j CPU sljJ-I oU-LLi 4aLl Jl : cJy 3.3+ = Orange JlL" jJI -3 

.AGI j-s SJ-LiJI o j y j _)l 

.PROM s ;/L yuu j ISA Slot 3yxjy j ji\ oj^JI JaLI Ji. : cJ> 5- = White yyi I -4 
.PROM s^li j Serial Ports JtiL> *JaL)ljL>: cJji 12- =Blue -5 

. J-llJ j^Sfl Sjl yi\ (3*^1 y- J Li y> HJUi IJL / power on =Green -6 

. L^^ 31 Ground (COM) y>) : cJ y >^=Black I -7 

lil LSUaJl j Power Supply Jl J^p cilLl y J jj~ll yt. Good power line = Gray y -8 

.Short circuit s ^I jJI ^ J\ J^y£ 

.standbydjui-'ifl^j Js^p-Sll J 5+=Purple -9 

cj y j* SjUl <u 2 L‘ xs- s 3 ~?S±\ remote sensing cJ y 3.3+ =Brown -10 


. ^ jil jl S5LLJI 




MAIN POWER CONNECTOR (PIN-SIDE VIEW) 


13 


11 


+3.3VDC 
+ 3.3VDC 
COM 
+ 5VDC 
COM 
+ 5VDC 
COM 
PWR_OK 
+5V SB 
+ 12V1 DC 

+ 12 VI DC 
+ 3.3VDC 


OJQ 


EHO 


n 


o 


+ 3.3VDC 
- I2VDC 
COM 
PS_03^ 
COM 
COM 
COM 
N/C 

+ 5VDC 
+ 5VDC 

+ 5VDC 
COM 


+3.3VDC 
+3.3VDC 
COM 
+ 5VDC 
COM 
+ 5VDC 
COM 
PWR_OK 
+5VSB 
+ 12VDC 




m 


no 


31 


+ 3.3VDC 

-12VDC 

COM 

PS_ON# 

COM 

COM 

COM 

-5VDC 

+5VDC 

+ 5VDC 


10 


20 


12 24 

Version 2 0 


Version 1_0 


24-pin ATX12V 2 
(2-0 -pin omits the 


x power supply connector 
lest four: 11, 12, 23 and 24) 


Color 

Signal 

Pin 

Pin 

Signal 

Color 

Orange 

+ 3.3 V 

1 

13 

+ 3.3 V 

Orange 

+ 3. 3 V sense 

Brown 

Orange 

+ 3.3 V 

2 

14 

-12 V 

Blue 

Black 

Ground 

3 

IS 

Ground 

Black 


+ 5 V 

4 

16 

Power on 

Green 

Black 

Ground 

5 

17 

Ground 

Black 


+ 5 V 

6 

13 

Ground 

Black 

Black 

Ground 

7 

19 

G ro u nd 

Black 

Grey 

Power good 

3 

20 

Reserved 

N/C 

Purple 

+ 5 V standby 

9 

21 

+ 5 V 


Yellow 

+ 12 V 

10 

22 

+ 5 V 


Yellow 

+ 12 V 

11 

23 

+ 5 V 


Orange 

+ 3.3 V 

12 

24 

Ground 

Black 




























Good Power d_iA*jJl (6-3-2) 


ojLit UjjI J*,^ . < r — .U-l jLgp- J ^ ol; ^11 j Motherboard ^1 b- jl)l J^*J ^£AJl jLJI iJudl sap - j ^ 

. ATX JSLiJI J^>U ^o* ^1 iJUdl oljtf - j j PWR_OK Power Good ^ j 5^ jJJl J,l la>- 

wUaS” aibLS” jb . ap**pz*p <u jllall ^ Jp-aJl cools' tal La j Lu>>- L ‘oaaall o^>~ j ^ ^a> ..«,oIjL-I j\^>- aap 

aJU« c-«w> j) ®jU)II oJl& J—y jllol.iL- jil ^jjdl Jp jiUo 4jl aS'ja) ^1 Sp- jill J,l Power _Good SjLL! J—y 
Ijlo d-p- ^JUll JI(RESE1 ) ilju ®iU! J\ JL- jL (Power _Good SjLL! J^a; ^-) ^JUll oJ y SSlSj ^5; . ((OFF) 

c3* L r"^'^' jsliiJ o as jj' -eb j p 4Jij( oJb>u o ..»..<o^ ) ojLi^l I o*la LL & ^ap 4pc«a b ■ ■ aja>- ^o( ) ^*^jLJI ^ abJ 

^ Ss-Up^M <a>l aij . (_£ t_wiLi-l <a>U j^>j g)l*il J*^aj ao-ULJI jlj L^lS^j AoaaJl sap-^ l^aa oJa 
. Lo Si >- jA jJ LaJLp j 4i>Lfi IjuI Jb%<aj b)J ^Uij 5obj<aJl SJ^-j 4p- j jaj I ji^i\ olS " jjJJj 4~oLo*^(I jIJI 


Wattage Power a^^ill a^* a* (7-3-2) 


^b^X- . ^sa SblS* ApUa.^1 iwsA^c^tJl ,.*U»-1 Ojpgj>-l s— JJal? . C-^lj 4 j^L*xJI qJs>-j ApUaX^l 

AXP otj 200 . JujLtlJl *bJI olj 130 115 ib y t^A y ?\ jil iJ ^ yx^j ^2^ 

otj 250 230 ^ AP-Ual^t oti oIwIp-j ^ k * a . olj 200 ^pl spltal^l oli SA>-J j jivJ jl bJJJJ. 

. JuiuJkl J ^ oJ r g^-l Sibil JU^P APlkl^^fl oJUb ^iivJ . i?bxp-^y 


Power Supply Fan ajA^dl a^^j—o (8-3-2) 


<w^wvjJl jljjjJl J^P Lg.i.S (,5^3^ bJJb] <— ^bb| wb jo 4*b*P SjJJgJI 0wb>-j A>-j • Jj j^u A>-j S jJJu qJs*-j ( JlSvj wL>-^j 
4^jU ^ *b| ^JuA»wCwJl liltaLww^l o«^J 4 j ^2j*a b ^l»l y*P pb*° ^<AP ^ AXP l ** - b|. o btw^ 

^\-P ^^b)l ^JLJ | ^ gJwww O bdtab b* 4 j<Aa^x)I X ^ ^b| <Jj ^ fCo ^ ^ 4^^ ^l»l 6*\Jb ^jb. 

. ^ ^P *»i -.'ii-^bbf ^^1 I ^L> l ‘■ J ''* j bb| w\»ws^ 


Power Supply Companies a^l&jJI aa^^l 


.al^jiSkll (9-3-2) 


Thermaltake : ^ L - 1 


GIGABYTE :X^i-2 




~ J\JL4] Ml Jtflwi / ^Mil Jifl 


CORSAIR : 3Sj—l -3 

OCZ : iSj i -4 

Antec : Si' i -5 


Power Supply Crash 4^14211 24*4 ^ ^ si ah JUa*in (10-3-2) 



Power Supply asikll <-5/ I ^ 

; jl li! j j I ?« </?! Lo.up dUij / ^ 

? ?? ji'k ! ! IPower Supply aSIUI Jk*Jl jjiC -b j/y I I 

S^lj ij^JLll ^1 iyS(l ois - ^ j Motherboard £i\ a^jUl ^ Hard Disk <_JUaJl ^y > qa JSUaJl JlS' 

! iJUt Sjj^aJl ^ ^ ciJXwJl ^0 ciLLwJt ciLL*> Ju*2 i>- jilt ciXwwoJ 


o jl Ap^^L^p\ j^Jwi Vlj jil SSUaJt A>-J j * cJJclit ISj 


. jl jjisJ ^li)l 






o^Lp| jj^> ^J»sA»wo jj ^JImLw^o! j ^wo jl j«a . ( jL^jL-I jj) jj ^ d I 

JuJLtjJt <olpj jj j~JL* ciJ^ Jju JujLijJl <oLp| jj wbibs ^\ 4l2Jj jL^jM JlJLJo jj y+p Jj*a9 y g>UajLH ciJJSj . jl^jLl JuJLtJ J^ 

. jL^jM ^JlaJwJ^J ^Ju^vl l o^UI jj jl^JLl ^JuA*wJ Jj jJ Lojjp dUjjj 


: SSUaJI J ^JJI jj^l Jkp y 3 ower Supply &lk)l J s yi pH I j i^UJt JlkpSfl y Ul>I 



\ iJbJt Sjj^aJl ^ SSUaJt .ajy <J ta y>- y jpjj 



4iP 6 *Ui *ly£Jl JUaiJt j1( Power Supply) SSUaJt J* JLp jV ^ y-> ^1 ?? <dk*j Jl yl yJI y U 

! ! ! . Ji^UJt jyJi]\ (Jjj jjyil cLL^Lp i^^gJ . 4P j~vJ cjoIp 

. BJjIjJI o jl jji-l ^wj *ly-l *cJL JJa^Co ^ o yJoLjj La jJu ^LLIp >^sy*3 i>-j jil JJaP j-Aj 4xjLxJI JUaP^t yo Ly>l • 









1. PS/2 Keyboard 


2. PS/2 Mouse 

3. USB 

4. S-PDIF 

5. RS-232 serial^ 

6. USB 3.0 

7. RJ-45 Network 


8. eSATA 



9. HDMI 


10. VGA 


11. Firewire 


12. S-video 

7? T 


'•\kszx! 



13. DVI 


<§)• ® *14. Audio 

I i 

15. 


's tV.V.V.VAV.V 

_• 



■\ HI i oil (4-2) 
Ports/connectors / interface 


^ : (Ports/connectors / interface ) iibil 

Ia S jUJtj a>- jJ j SJjLtJl JJu I a>-jJJL 

. As- l^Ja jj ^ 

Ju^ o j ^JL^tLwvJ jl jiUl 

^UiJl 0wb>-^J AdJb>eil 6j^>-Vl 
^UiJl JL>- j o (J j! ob*tl2j ^UaJl 0wb»-jj 4A>tiil 

^ jiJ ^Jp ^ Aibilj oIpcIaJI &Xa> j . (case) 

( Female Connectors) CJ^K^ jil ^o-wJj 
Male ) cj'%^ jL\ jL^I <Jp ^^4 L^l^j 

aJ o%l£Jl j* gji JS jl (Ip. ( Connectors 
jl VI aL^p Vj • JUJl <J *bji 

. a) 4,y2«/3>gll A^tl&Jl 


Screen\monitor ports auluJIijlio (1-4-2) 


; iildt oJifc j . ALwbLi (J a^UJI oj ^ <J o^Ip ji a*jjI LJb>- ji 

DB15 pin j RGB ^-)ll aJLp j!L>j : Video Graphics Array ( Adapter ) VGA j D-SUB A\ ILL » -1 

iJjfc j& a$3 ^23 1 j . . wlijwo jjfcj . . A^UJ! AwO jJl AiSUaJl ^.sIjpVI JjLM ^Juj. UiL>l 

. jJ ^^-SsJl olili ci^ jJ ^wv^-SsJ! JjCj* . . X 

. v— Ijww^ 15 a j5* 3 ^,5*“^ aJjLsxJI S* 






j] "y*l - Zf * I - J^\ J~£)l Jjjb J* JajjJL) HD output j' S-VIDEO- -2 

433 J . . |» jJl C^l^Uaj (w%Lpl ji J^oJt 4 */Q .*.>- jJl jUJt Sj^>-t v-J*pt £3 Jjit JL^dl (Ju . 4 ^*LJJ ^ j>- "i I Jut 
1*La (jV j . . Jjixll 1 *La 4^1^- JlaJI SjLit . • Lomposite Aijs l^o jJL> ^Jl ^a Aiit 1 *La La ji^-> ^i)I 
Jt Oj^-U twl>- j*ZZLa . Ja.&$ ^JwLjDJ Ju* 2 ^ ^Aj . 4 A>LJl JiUit ^Ju,rg^l LaI jw» Oj^^Jl jft ^ju/asl j*oj jLlo-j JjjJl 


.e^UVl ol jJl j 



j3 • ilh^U> jJJJ j3 J 2 ^-L> • ^^J-l 4 JLp 4-w<>-3 j S jLil cLLJa^j cl Iwl^- ^>La J jJ J IwLa DVI “3 

jL*al>-l DVI . v«-3 i -U«A) 4*^J iJf 0 ^ »vA) ^-Aj. 4»Oto\^L"| 4*voL*Jl ^ ' j^h L -U 1 


jl ^ jJl jl>j j 2048 X 1536 iJU SSju ^>jlJI . 4 j ^ aJl iU> jJl jl*j j Digital Visual Interface 

jt 4&> >11 Ol>L|/* I 433 ^t Vi m^~ L J^£j . ^Jv. *-•' I thX^* ©3^ 4*0 fcXsL' t ^oL«oLv<. I L ■L^’ l 

Jt l^*o >1 jJl cJ^LJ ^ ^Aj O 4j>LJt (jjj Jol^Jl jir (Sj 4*^l>- ©3 ^>&Ll JyJb 43 JU vJ^LwJ 3 I 3 J c ,. * .>,^2 

c^LpI j . . ^lAfl oJla LIji^J jsy t ^a iU> jJl oIa . . DVI-Integrated Jt j D VI- Analog Jt j DVI-Digital 











JUmJI Jyfri I 


<ulyJI 44 y^MiUlyUy glil 


. . J?L-. /VI 3 Jl*JI SSjlII JUJI liil jl . . High-Definition Multimedia Interface jjj j HDMI Jl H L* -4 

^0 Ju^ldl 4j| J ^Jl ^ ^P J^* ^ OjJ^Jl Ju*P 4«wO jJl 43 U 2 JL JiS>-JJ jJ&A jAj 

^ J /I jaJI jl j/Jl J *—*■?£ ^1 1 /p jl^/l ^JU /p f'lisP Ji 2 I^SJaLJ. 4«o| c 3**Jl (jJ?J jaU 

/I j^U •• 200 X 20 £Ju jp 433 /I j Ju^aj jl /sP /I I 2a ^Ja£**jj . . JJ jl 4 JUI 43 jJJ ^pIjJI <^p\ 

/p Jjixll 12 a 4jjJl ^'jLwvitl ^ // 43 jJI 4 JUJI ^^taVl jp J jhil J ^s^Jo J22.1 12a I^j^ . . 4 JLJI ^ 

y>\ ^1 ^ ^»*2l J ^*Jl /J 3 > a 2x1I I<Ja Lo ^»$p . . jWa.? VJ l<-\3^ ^lj ^ ^ ^wU^j 4j| VI j^^Jl /Ip 4jI ^%p /I 

. . 4JUI 43 .JJ <wpIji)I <ix^Lw^LwJl ^Ia*J Ly^>/ wUJJ I.aa ^Ia»J * * ^**JI *-, *»wwJ c 4*0 ! 0 ^3 4 j ^**J 

. OtolP ^IjI hL^ L V *X&2l ^1 ^f^WvJkl 

p\ HDMI Jl 1^ y^U-l oUUJ DVI Jl .^Jb-Vl V^l UU- 43^1 Jl S j^3 (j-wJjj jAj 

-2 1 433 . iaJb ^JwL3 jV-2Xj jlJUUl GA Jlj Jl O JJ-L3 JJXj Jl .^ViVl OwIaLJ. S ^ruivJl oU LwtJJ 

.S 3 j^sil (jy2^ Jj j2)l jl ^««*/all ll J-2^1 


CZM=h 




JUmJI Mk\ jic / JlAfj 


gajAAll Jl yU jJI 


y|>»2l ^ iulJJI >» y^iUI <uLy flit's Jf* 


Jl J^ail COMPONENT Jl jou .o jjju Sa& jjjuJJ J^s yij Component Video_Jl liu -5 
(Blue) J ijjSfl jl jVl J^si ibL-Sl jl j^-%- jJi j aSuJI j* S- VIDEO Jl j ^ Composite 

SSju J>io jl COM^PONENX Jl JjIS" ^Jax^*o .(RGB) JU jWax^-l (Red) j^-Vlj(Green) 

. i!080 Jl 


R-AUDIO-L 


n 


v. 


Pb/Cb 


Pr/Cr 


COMPONENT VIDEO OUT 


Component RCA to HD-15 Adapter Cable 




jXAS £0 jl RCA Jl .jiJJAl COMPOSITE Jl jo j^aJLJ RCA : RCA _Composite Video Jl XL* -6 

J f ^Jl ^ «■«■>■ CJ j^Jl 0^^>- *Lj j^a ^ol ^ 4^S\J J L-> jj2j JiS* 

JlLo 4jjw\J-l CJ^Lp jil> SjjULo 6 ^ JjJo ^ L^LiI jJfcj ^JwLjJJ Jy*2 ( ) j^v^Vl Jul^Jl . 

. . ^JlJl £jJl j** ojrf^l oJla ^JLpI j SSjlII i^ai jiijui sj^-Si ijsb- iL^k, oijUjii ja, iai Ua.hdmi 

SSUaJl ^ jJl J^stf J> JbJ L«-Up ^J-l IJJ . . inputs JUiU L^U*?I J ji Ji ^1 iojJjaJl o I j^Jj 

. . inputs JUi* jUUI j^£> jl j^jUI jUJJI Jl v j-jJ' 





Jl yU jJI 



JlteJI jit JtfUJ / tlitl 


yljihftil j**$ iulydl ^ y^NiUliuLti glyl 


•MJDIOH 


y^l) RCA ^L-Sfl J^y.1 J* jy* .Jl** j^l ujUL <dl jU,j o^sJl JiJ y j S/PDIF Jl Ju^ -7 

(_J CjIpJj^o J* JbJtwJ <ol ^1 J ^1 y^aJ ol ys e-b«j |Ja>- iJlp 53-k O j-ir^ll Jjii AjjJjij y**£jj (yto *}! \j 

_)i jio oy^-\j o j.^ii oj y o-Ly j y <ui«Jt y y>~ji ( y > ^*ji syaj-L .cus yt ^^wjj 

.Ujy^ PlayStation 3 




«g*> JU— Jl jJt JrtfiUMij / Jlttl 



y|>*2l <uUJI >» y^iUiyLtf 


*>1 j optical AijZ yUsj j& jiUl S/PDIF J^ll ^ j* S/PDIF OPTICAL / TOSLINK _JI JLiu -8 

.e j\ -i^a S U .4-11*531 JjI 4iJlo aLj ^ j «J^-1 i jj xs- <u^wJ?bJ<i!j ob^ jil ji\x 



Digital DC 12V Ethernet 
Audio 


•r»‘* ! Mr 
•>**- T*i 










5JUI 


aJt ^ ^ <J Jjjwl) *x£dl ji^o ISI J j! 



^ 








JUmJI Mk\ jic Jlttl 



y|p*2l ^ <ul yJI >» y^UI iuLfl $Wt J5‘ 


. Jibil £*jj % SLJjM c-JIp! j B^itSC B ijJLsl 1 1 j SJ^biJl iiLo ^1 


Audio ports Ji^al1^i1>i^o 9 ^ikloiull^^a]1^Lio (2-4-2) 


O j^ya.ll Oj ^ J wl^-l ol jJ J lS^ ^ -Ip- ^v-oj wLi^o llbjfc O j^aJl *iib*o jjl Lya*j UjL- U j 5*S Ic^J 

. <w^bbb jjjL j^silS* JaSt jJJlj olp-lg^Jt Ju*^ O j-yaJl ^*uULo ^iJJ .1 B jJu^? ^oUL« B~lP Jp 











mi 








gameport/MIOI 




«uUJi »ltiH vUv* 




i*U J*04 w U>p i*i< J 


Keyboard \Mouse Ports a jLdll* feialdjl da*l l±io (3-4-2) 
DB6 PIN 4 i PS\2 4>OUU 


Jt J- dJJJJ . Uli jliidl jIJla jlLlko . PS/2 (Personal System/2) ^A> ^»yu 6 Jp jd J^s> y> y*j 

LA-U^-o j^J ^J'Liil 4s*- ^ - j ^Lp o^XpLw^JJ /rJ- l ^- o . U (jl I j\ P-\s*zS^*j 1 O’ 15" ^ l?« o 









*>Ui \ e *s>- j£\ jtj Pins 5jp ^^4 <u £) j JiJ.1 IIa jJu keyboard is- jJJ iiLa> 

. the DIN-5 keyboard port L? w i iidl 11 a 


Jg 1.4 | « | Ja " C£j 

In'i.^ M 




AC Power Ports 


adlbll Jsa^o Akio (4-4-2) 


*1, ■ • 1~! * w' 4j (^J-4 f ^»X)I *L 0 Aj^Ki . A 

iaSU-l J gjz y> SiUaJU ^ — -U-( Jbjy ^ Power Supply—)! J 


- 1 £ 



I l r 


I 


© 


“ >1, ~ 

I ,1 






Serial port \ DB25- 9 Pins \Com\IOIOI ji— 1— ill ijjjl (5-4-2) 


\j^^S j . 25 ^Jp c-^UJVt L^2 xJ 9 ^Jp j-JL^ Aiiil l*Li 

jlwliwO ly. 0j $>- 1 J . <UjA2J1 SjUJI jl jil JlLo (w^bMj Sjbdil Sj^>-Vt wbwbJl Ju^p ^wb>tlwvj j5*S Ju^ 

^j-o <uL jiaJl oJj^j. 50 jJ* <jj& jl ^-^f: J j Kbps57 JuLSsJl dJjt oULJJ JlSJ 4p j*» j . jLL*JL*J 

Full Duplex 4*^2 j L^lj © JiS* ci Bit 3ij^ Jaj^Jl 

^ L ^wv L^| Hulf Duplex 4^> ^«A>tJwwvj *\3 ^ 




(J ^LjaJl Jjjs sJbJLP oULdaj cJlj V iJLJL*dl iildl j . o jll JLidl iJLi iaJb>fcUdl ej^j»-Vl ilia I yo j . SJa^dJl 

jl (Server) ^-1 «j^-1 • 4jjb>sd J <Lpl~. .,r^ll ol^bUll yOJUJ u_9jUal!j 0*>b>dl oU jjl^a JJbxdl t^Uall 

j Jiidl IJla c_JUJI J (Routers, Switches) ol-u* Ua> 1 . JUa/VI gz j ^>ci\ J J.JLdl judl ^.u^wj 

.Sj^>-Vl ^ Sis ! yA l Lgd?L«J oVb^il oJLa (J cJlj V 3JLjL-dl JkiUll .otalJLpVl j 

.(Host System) ui~d^dl ^Uadl JJ y* (Supporting Software) ^ jJI ^jJI y> JJDI J,l VI ^bsS- V <J~JlJI JUdl 


Usually COM 1 


Usually COM 2 




DB-9 COM Port 


DB-25 COM Port 




parallel port\ DB25 Pins\LPT ^,1*3*11 *« »,« - i>_,UJl iii« (6-4-2) 


c— Sj^>- 1 . ^^U-l wujILJI <* JUJl Jjixil IAa j . LjsJ 25 jI Ju^ 

( )_* Lv2j! . |JL>- ^jJlS j .Jiiil 








USB (Universal Serial Bus) ^JUll ^1— i— *aii lajjl (7-4-2) 


• jJI o! j t|, ^Juisx^vw^ Sj&j* y& 

! j jiiil (Jii versions oljju^j bjip- j . I ^ ^w^lj-l s^g^-l ^ j l& 

. ^J^2*jl 4j S ...vlbps J j^i . 1 l«X& 4P j>J* USB l.l ^ jJCmA “1 

3 4j jJ j ^L^fl o*L* (J s^Snj s j+zzl\ jAj 480 Mbps y* *x£dl lijt ip- j**> i ; USB 2.0 II JjL* -2 

iy^\ J Jb-ljdlj SuperSpeed ^)fl y^j. 5.0 Gbit\s ^ JlHI 1 1 * ip-^ USB 3.0 II XL* -3 

. 10 ^1 4IP ^Ju/3.7 3.1 4 J jltaLs^l 4 j LJ l^ 

jJlj . jl jLji\ J\ ^ 12 JI Jui-I juLo IX* : USB Sleep and Charge plug Jl XX* -4 

dbiCw IaS 0& Sleep II <J jl JXiL« j^bLl jlS' ISI 2 Jl>- y* jXXI IX* jl 

. Always power on y* Xiil IXA l5 ^JI ^)fl jl SjtX^U . 3 ^^ I jl dLil* J?-l ^ c^l jJ~\ J Xiil IX* 

. 4*Jl*Jf jjpyg.iL . d^ljli-Ls^^l 0 ^/lP- 4*3 j\**5i J C3ljl*-L^^M 0<X* jltoLs^j J£J j 





SUPEJ?SP£ED 





CERTIFIED 







l/SB 


cemf/ed 


USB 





Supporis USB 2.0 and 1 . x 



Supports USB 1 .x 






(J t*Xi jJt j ju 5 jj* USB 2«( ^ Jui^t J^iaJ j . jX* 3 jj ft ^ Jl^I JjiaJ 

j . aL*> ^11 0 L 0 A&aJ S j^Lilt o*X& i! ^p *>— ^- ^ tit 4-JU jjU Lj y£ ^jLwwj j^>-bJt ^ j2?j 

t a j^r>U ^taXp' I • 3 L%Lvv%Lwj t ^^Lp ^^xp 10 *x^^ 

• t ■ 5 | |pl k^s^ 1 j 500 ^ ^ikol j 100 ^«\aj . 127 LL wk L wj 

USB _)l JU i. ^ ;1 U 

. VLM JiC ILL- UU /i ^1 iibil ^ J USB A iiL* -1 

4nJkl^"l e-)U>UaJl ^ J^wvwv k^ lj k t ItXAj . ^J ^kk4 ^Ji ^ U j^-y y iibil #JLft j USB B iiba -2 

. USB A Micro iiL* -3 
U (ol^jliOl) yy*d\ oj^-1 J *y>y} >a^j USB B Micro iiL* -4 

. USB A Mini iiL* -5 
i USB B Mini Adl^o ~6 




# # 





use Micro A 


USB Micro B 


USB Mini A 


USB Mini B 










USB-A 



USB-MINI4A 



USB-MINI4B 


© 

IEEE 1394 A 
MINI 4P 



USB-MINI4P 


<S> 

IEEE 1394 B 
9P 

€> 

USB-MINI-TDK 





USB-MINI8M 


USB-MINI5A 


USB-MINI5B 


© 

USB-MINI8P 


USB 2.0 Type A Plug 


USB 2.0Type A Jack 


USB 3.0 Type A Plug 



USB 2.0 Type B Plug 


USB 2.0 Type B Jack 


USB 3.0 Type B Plug 


USB 3.0 Type B Jack 


USB 2 .0 Mi n i Type B USB 2 .0 Type 8 J acfe USB 2.0 Micro Type B Plug USB 2 .0 Micro Type B Jack 

Plug (4 Position) (4 Position) 



USB 2.0 Mini Type B USB 2 .0 Type B J acfe U SB 3.0 Micro Type B Plug USB 3 .0 Micro Type B Jack 

Plug (5 Position) (5 Position) 







: USB II iiUu ja S 

<(Jp 4 jU > xLj— t £*51 silp*}l 4>-U-l jji aJLa 3 jl jl^J-l t^UI ! ( jjP-LJl JjXJ) sj^-1 

iJUII jl . ( s^f>SU JUJUI ua-jaJI i^U-: Play and Plug )_JL> ij&JI «JLa ^ j LsUl; 

. ^>>-i o y> ^UiJi jbjiij #iipi j»j ji^M j-**® ji ^»UaJi *Us^i ^i^^ii 

V IJJ . olJJL J^ilj^ l$JL^J Juj^JI I21UI JLfcb USB Jl akj^ jdl 5^)11 ^ jbjuJI j! -2 

II Jjiioj LgJUtf J jjj ji? j>P tJJl j>- ,2)1 ^kia ■ jt oLjUaj (jl oJlft ^l^- 

USB 


• Jjj USB 

otSUaJI <j j( olilS jJI jJ j>* jit jt-Ss^tiJt stal ojLp ja j JlSLJU jit ’ Host 

oIp-jj^ jivojj c root h ^o^jj los a>-1j Jlp j^t jJ ^ jj ^ 3 <j^ j-^j • Hub 



^j***a11 IwLA 4-wJo J . 4^wvvJl ^Jp jJ j ^wO^Jt J 2 J jj jt cj ; ju)ll J ~^ jJ (Registered Jack 45) Rj 45 

j^JJI j_J (jXo ti^A-^-l ijjjJ (_^P J. ■■;. > ■ . jjPtP- J^S'I <C^Jj RJ 11 ^^4-vwJ ^jjlj jJ ^-~<»^Jl (jp O ^1 ( j^UMj ^il*jl 

^jj ( J*J’ jl ( j^Jil UlA dJLJ ^i> . 4^**Jl (o ^5”) SSUaj ^Jp J • iaili J^v»l ^jl j <jOjl <Jp ^ j^~ 

. SJbJI iSJJL oU-i Twisted Pair 




JU-JI jjfi J^u^i / gnJifell jUI 


gyjAAll Jl yU jJI 


y|jiy 2 l j<y$ <uIjJI ^ y$yUI<uLd 


•••• 

•••••• 

>!•:•! 


0 
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/r\ 


12345673 




JZl 
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A 


g G iTh I 3 t> 4Z5 I II BR 


T-568A 


RJ-45 Plug 

Pin 1 
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Clip is pointed 
away from you. 


11 2345673 


UU 


rn (ZK Q E f:- :3- 1. 1 1 


8 wires 



lA AS 


j *ij 

!«&»' j 
'■ mmn ? 

D 

|fwV * 

RJ45 

RJ11 


2 wires 


Cat 5 
RJ4S 


(Phone) 

RJ11 


u 


olS' jl ij>- jUL-l ILLyaJl jiVl JJU ^ ^ dll . L2J 68 jl 50 

jLg^- 1 JLvSjI ^JaX^vjj . iJbJt Uwj 80 j Ju^aJ iJlp oULo JJ5j 4Py%vj y^oiij . 4to,jA 2JI jl ol>w>Ut jl SJp yJoV I 

<j <-^23 diitaUj . I \0 bus (^1 Interface Ja.&s aa*JJ ^*j2j 

. -iidl iJSil ^wip ijb-A 





50 SCSI J-O 50 







! 6 jj^Jl . l^JLP j! .^JjSvoj 4**o e j^S ^1 ^j! iJb-ftj 


EXTERNAL SCSI CONNECTORS 


c 


1 


C«olrDnct 50*PW» 


DU2SFn 


De 50P(r 


ilmUnii 


<§ 


© 


M mmwt o» «MV> I Cl© r, 


*%9f* OwtMjr 06 SO hrt |ScM«r T VO*> 


VHOCI 6fr-Ptn 




c 


-Ow> \C*> 1** 


tm oeei 


\%awm Typ*) H^fh Omiy OotfOOCl 50-P*> 


cj 



High DvovCy Oyronm N>-Pn High Doojfy C«Otranlcs 64- P r 


HOtXi (Ap(Mt<M«c) 


FireWire(IEEE 1394) 


II liu« (10-4-2) 


jt-<wa^ jjfcj (.Sj^>“Vl SJljj jl <w~S" j^J ^UiJt JujL^tJ S^lp^f ^wip- ^ 1 6j^>-^U j^LJl JuwUJlj lug & luy 







aJp ^ ^wfti' 4j )pl 6 AS* j*a 4jI.lJI J 4j J \y*P ^ll 0 ^ 4 ^^! 

>5 <_ Aa^wJl ^JU ^iW^Lll aJL^ 4>Oti^ , l 4 * a /3 ~*fa *. »sj 1 1 1 1 ~ 1 ' ^ "*^~ ' ^j»4 *pO*AaJ| ^|M^I |fj L ■*• Lw ^ »*h J I 

c IEEE1394 1,.^^ ^Jl J2JI J hJa _ >1 ip^JI ja ^>JS \ ^JDI USB 2.0 Jx*y\ jjx^ ju, j cFireWire 

• Ic^rf <3j JJ' j*-*' 

«j^»-*in i-uJI IJLa ^sj Jjl^>- 6 iaii 5 1394 |*pjb j^- J ljl$>- ^j>- y,aj ^.u - 1 

. Hubs olpjjl 


jl (jp- ^ t 5V ± 0.25V ^ k*< J4P- 500 uiA ^.oJapI jLi» ajw aJ J l Sj4p-^ll jl Jjid - 2 

.LlipJiu ^ ji^ blp 45WJI J^-Ji^ jji apUs^L IEEE 1394 

ja fjJ dUJL 400 Mb/s Jl j>. J Jjlu jl jl^I j-I J U Jx IEEE 1394 Jp JiOJ ap^JI -3 

USB 3 5 GbitVs JUSB2: 480 Mb/s ^ JJ* IU jO, USB 12 Mb/s ^11.1^)11 

. USB2 ja^jJI Jl j>. V FireWire jl jg* J^JI jJaJl jl Jl* dJUS £» 
^a\aj A*jU? jliU) AiijL*^ ^ V^>t5” uLja^a jjju ^ ^U«xJl FireWire Jp JJ^^ll *jf>-Sl ^kuj -4 
Ual cdUi jj*«J USB jyU. Jp SiU.lS' I >->* USB GO ® ci-U^ 

. ^ yL^I ^(JLpLj Ja2i Juisj 0^^*" J j-° U^H 

.i>- Jl ciilS ^ ^ 0*^L5JJ oLL^I ~5 




eSATA 


II Akio ( 11 - 4 - 2 ) 


^£wl) SJ OwLw>- olp 4*ju 4jilX2>cil JajL^>j <jjj oULJl Jl2J ^ Jb S-bJ> oLjJjj ^gJa.7 *X*J 

^>-(jJl >ATA Jj £ d jiJ^ (J* 4Jww*j (j ^ JJ&ll ^Ual^l 4»JJ2 j j^g Ja ^Jp 4 J*Jj2j d^wwJ c jO J**-b 

.e ernal SATA - jL.,^.x>-| eSATA 4^il*^elJ 1 JajL*>^ ^L*JJ ^Jui> ^ jJz+a 

j£\ 4P ^ia^.) USB 3.0 Ojj J a L&*X*jj 4jita>cil oULJl USB -Libs jA J^LJl c-ij j^J.1 (jlS* 


Iwb^- 4J j *aa 4 P j*n Jjixi! IwLft jlS' j 4^3 jJl j^lS' J/j L wU^^xll! ^Jj 2 j IEEE 1394 S j&a ^y*j 

4 P mJI ta tabA^-l eSATA tobtabM -biJ j l<XA jy^b J&jj ^ Ls^ 2 j 1 

L jLgj^ ^o 4*^jliM 4jL^aJl lJ^ 0 4*5^ jUM 3 ** ^ l*bfc eSATA J J&a ^j^ 2 jL^ 2 ^ . 4 JUJI 

. L j>- Jiw <Jp j~J 4 jL 4^p <-iJb^ 4j| ^1 ^Lip^I SATA iibj Uli 4*«wvj iidl IJla Jiw 


cH-M 4^0 jjilt J^Jp J cii .^AT 4 -Lws^? jJ 4 j 1 oblj^a J 

JJU oL^SJl ij^^t o-i-A Jio j! U^l Cf* * J J 1 ^-^ 4 ^>-jUL( ( j^at jiVt 

^bj^> (Jp J j^a>c-U wbl jJt 4 ^Jl2J Ju^usJj Xixll (J-A 4Ja^ljj l jus ^ATA { j&\ jSI B-Lp ia^j .M.A.R 4J^J 


.ip^JI 



j ( J^ 3 ioUj-g^Jl 43U2JI ^ ^baJkl J^f <Lj\jjq£ AjXaj 4 j 1 JjiJkl lAA ^ ^%P 

Jt 3.5 jfy iilS' C^vJ t JJitj is^jj 2.5 JS^aJt J* Jal j 2.5 jijj Jli . 194 

yjH^I eSATA jl ^1 c( £l jjVl j^J U^l } j*- j ) ^1 jS l\ JS J& SSlkJI ^ iatj 15 ^M> Firewire 








iji> eS-A LA cLLL-o 43 U 2 JI jO <3^UyJ ^0 Jp LJL>- J^qaJ ^0 j^JaJ ^xil 4**AI c43ll? 

wiijwo ^is* Jwoaj eSATAp —S' l^J| JI-2^1 jJJSj SJJ-I eSATA ( j^j UL« £« jil jJI i?t jLil ^0 4 a^ SSUJI Ju?* y* 
43 U 2 JI jlwiLo J jz>- Ju^pUj Jh-& wb>- j>V ) A>-tj (wJ-^p ji JJLtJ iJlS* j 43 U 2 JI c cJ jJl J jJlaj eSATA 

( iojP^Lo ( j^l ^iVl ^jj^l (^1 Si 

: jVl y> IEEE 1394 j JSB iiL« Jp eSATA 1L* Jji; 


^JJ J^^ll SATA Jl ^U- SATA ^} y> eSATA JLi^ U^Jt /VI J oU ^Ull Jjfcs -1 


V..3 4^L^*aJI ^L^J-I ^ J^I<Jl J| ^-^^sJl ^p^ ® J ^fej o^L%*>Vl ^ 

. JJ& V Sp j*. Jl IjJ ^JLaII J*p ^ Uj 



Jl J^j\±. I ^J^JI ^^Jl y> 4 Ul IDE /^u ^ J^j!^ oUUI jU IEEE 1394 j USB iiL* ^ JUJ Ul 
^Vl ^^J-l ^J-l J jl /^>cl<3 Jl JJi^o y ^y^jli-l jiJl J 3 jil jl 

LilS' *A3 >-Ij 4J^aJI oAA JSJ J>-ta ^i*l ^ATA j\ ^£*>elA J| ^j^J-l j-^J-l J oULJl ^j~Jb 


.4p j-wJl JjjJ dJJAi d^ULwJl Jji> 4p j*» ^JIaII J^p 



( Firewire j USB ^p ^yb ) eSATA jlS' jl ^ jULi cJUJi ^^)l jij jjS, Jl yi ^V -2 


. . .<wiJl&Jl y* ^j/2a£ l*A-fcj 

. . .Firewire J\ USB ipA# j /i jl IgiSU^V SMART Jio ^JUaJI ^^2JI ^ liwop i? jLiJ /I U J.I -3 
. . . j/U ^4V SATA Jl ^ UJU^j jU jiJ CPU U-Uil 1 y j* jli^b Firewire j USB j^>-\ j -4 





^UaJ Jio j^aj ^ Firewire j USB (Play and plug) ^LJl Jj.uJI eSATA j* - 5 

( *11 )i *1." ■ ■ ■'^ 1 ^ l.g.L«..,r..t J 0^J»l 0-\»A ^JaX l^AjI ^ J^ i i l 

SiL2)l 2 ^ol ^ bxp nForce 5 olSISj j*Jiisl Viui t#iL2)l ^>1 jy> jjj* b^VpIj ojJJ #JLa J«JL£J jl VI 

( ^UaJl j^> ji J &- ) jp-LJI Jjjud) 5LIS t y>\ J>\ J,l ijJlJiJ SJLsoJl t y»\ ji)i I J js-m is^UM 


^ eS/lLA 

/EEE 1394b 

USB 2.0 

1 

Ajjbft , ** bJJjLu r ♦ * 

4 JJ ve i AibUul 00 

Ajjbl' J biibUiA “ ♦ 

w- s^- - * - 

4 )j L t !l fa j^JI I 

fi ' jl f^jjj Ji*-3 jjl' ^ 

lL^ J 1 j-J 1 v ,_J ]-•» ^ - 1 1 ^Li&l v [j l>a '_^L* j _Ll’- ..^a In I AjLoxi * ^X- ^uil 1 

.A SATA ^jLJjbd jj AibjoVb 1 


DriveStation Combo4 Performance 

400Mbls 



v’ llHIW 480Mbls 



[ral iMffliM 800Mbls 



4 T eSATA 

3 Gb/s 



©- 


4800 Mb/s 



1200 Mb/s 


FireWire 


-» 800 Mb/s 


-• 480 Mb/s 


Thunderbolt Port dJkLaJI Ikio (12-4-2) 


4*q»%<j| <jl$J cAXj 2X)I A*»%*> , jJU j^P Jl 4*3 jiaJl dj^^Vl jJ J jCm A ^j£> Ojl^P . . _)l •bbl ^£^3*^1 ^v3bll l<X& 

J5wj oUiil J2ij oULJl JobcJL <w?UM oLXiJl <L>Js>-\ ^ jOuj t«Light PG3k» Jxj 25" J*3 ^ ^x2il J^Vl 
JjI XLSbiJ Jp l|jU c~b> ^p j Apple JjI aS ' jSi ^ ^^Jl jjUcJL J j-vJl J| Intel Jxj aS' J*3 ^ -bj dx>- ^ 
JibJl HDMI Jiioj aSILJIj oULJU JSUI USB JJ&# *>L>- xidl Uj* jyi^j . ^>1 jb J4 J aLi?JJ jjj 2 ]jj iiU 

A^PwU Sjpgj>-Vl JJi 3 wLP Ij^U Jlj Ls Jjixil . . c^wjI^cJJ 4*J Aibil (JjI OjLxpI JULj CJ 

j o jJI ^ j j&jJj MacBook Pro j ^ 3111 oLw-U- j Thunderbolt <& ^>x^x*j j* j/V I ^ J>1 . L) U- 





JIAmJI jJt / jiiJM&l JlJtfl 


gyjAAll Jl yU jJI 


y|jiy2l <y|yJI ^ y^MiUlltyLtf ^BP 


4l«2j JboJ- *^l I <Ia.Ls CjLi j«b- jJ! TeJbwj ^ ^Jjl—Jl 4 -/s', a jjj iijj iJU.1 oL~ub>- jl i JL>cjj <Ll2xJl e jj*i 

: jujbi-f JUIl t. dL)1 j Thunderbolt ^-1 J *J- 

‘Firewire 800 iiL* y> ly 12 _> ^-1 j USB 2.0 iiL* ^ s y> ^ 1 <u1 llaj .10 Gb/s J ip^ -1 

iJlp ^.Ls ^?Ia« ^Jp ^Sy^: J J-s^j bi£»j JULI Jb-~» (Jb*i -iilio y> y> <jy y 

.^Uajjjl ^1 Oji?- jji Uw ^bUll -Itfill iJLft Jj-jJs jP 4P j~«Jl 

jr-Ls Jp judl IIa <jy£ (cJ Jl jJu J oULJl J^i-jj J— y) Full duplex J\ J\£ J Si^> -2 

.iJUJL C-j 10 4Pj j ebi JS " j JL2lb-^J y y-^i\j JL*j^U e-^-l j 

t |M . . .it 1. 1 i ^*Jl d>Lb-Lb-^ 4b3 j 3^ if ^ I JbbS^ bXdtl- 4bldX3l ObXft «udbL^b -3 

^1 Jb%<aJ j! j^l ^ ^Jlj IgJlp jJUju jJ^-LJI Jljlo 4- j^i> dUl cJ^K^s j C~—Jj 4-~-l>sj cJ^K^z j iladl sJLa ^Jp s 1«J -4 

.iJUJL c- l^P- 100 

La oLiLiJlj i^-jULl t ^y\ J*il ^ <ulJpsiv»l <_lUJL 1 t^-JLllIj oULJl ^ 4-5lbU>*ib-l - 5 

Firewire 4$>-l j Uui ^1 Silkll ^ JpI tolj 10 J^a; <u iLyadl jy_ jl jiw jJI SSUaJI -6 

2yfr>-')l I JJLbiJ j jps^Jl oUUp (J j*jfcLvbj (jT olj 5 ^uJ olj 8 

. (DisplayPort, DVI, HDMI, VGA) S&> j* 4iUll ja yS ^jlp ^ -7 

S-ia? J j-J.1 j PCI Express J\ DisplayPort iiLo ^ jl JSH\ L^SUj Light Peak ij^JI -8 

-b-l j JLiu J^ ja jlp- J^bdl Jp sjilS ij^JI sJla jl jdu I!* j jlS J 1^1 hunderbolt 

J*jU y> Sj^p-1 41- JUaAfl \^SU>j PCI Express J\ DisplayPort iilb o jy y yH\ s^Sfl o^s jl 

. daisy-chained 



MEMORY 



. Hub e-^-l J UbJL- ,J syg4»-l ObXP ia-j j^oJ -9 


DisplayPort 



i Thunderbolt” 

i I Controller 

DisplayPort 








/ 



Thunderbolt 


Ol t 


Mini DisplayPort 


It 




\ 


Thunderbolt 


\ 


Falcon )_> jpli Thunderbolt 2 ^1)1 JJd I IJLa J^M c^2Jll4 J^l Intel 2 S ' ^ 

jt-Lj Jl2J j K4 23 Jo iolsCsj Lo ciJbJI ^ 20 2 p ^ j oULj Jl 2J j*pwb ^ jJl t(Rid§e 

. olpUajkl jjwbj dJ jJl 


20 Gb/s 


10 Gb/s 


5 Gb/s 


3 Gb/s 


480 Mb/s 800 Mb/s 




r 

1 

H 

Ol 

0> 

o 

c 

c 

c 

c 

10 

10 

6 

6 



USB 

2.0 


FireWire 

800 


eSATA 
3 Gb/s 


USB 

3.0 


THUN06RB0LT. 


20 Gb/s 
Controller 
(Falcon Ridge) 












j\ PC jJ ^J p L«| &*£ O j** ci ji* ^ j** *iibil c-^-LpI ^ 

jl jl iidl j^l jl ll^L-1 ^LS ia& ai iiLJD ^1 JUapSfl Ul .. Laptops i)^>cil 

yi-L *XiJJ Jl*Ll**»l j ^Ip&JJl pIJj>cJU^Ij *Xii! ^jj ^11 jJaia.7 ci ^ I JJ> .. L*j j+* 4^LLo LsT 4a^ J^obcJl JjS Jjixil 









JUmJI jJs Lfcil / gdJuhAll Jltfl 



gyjAAll Jl yU jJI 





jl^aJ ^ jiail ^ Motherboard fSfl 3 ajU! 

Ujfl iajjj *1 — L ^ l$£ijla O&J.. cjj^taJl 

CjlLufllj^a (j-a Vj' jjjjaa£J (ilj|j«ui .. tgijj 

Lf ^i Device ^aill (>» <-jc- jluti 
^kaii i^Uaal ^ Maximum 


Motherboard 

v 






JUJI Ml uJ I J-llwl / jUI 



•iljMil yUl >t u$yUI uUd gfil1?i- 




Motherboard Definition ^111 a^^lll ^ijaj(1-3) 




Ol-b>-j) ^ iolll Oj^p-V 1 Oj j5*j o j5*l JJlj g^Uil JlLo ^UaJt OwIp-j Jw<^ 3 LA jJ 

•( 

. yud\ 4 u^l*j ^ *1^>-I ^ 4«b2)l a jl 

jJt 4 ^Ll2JI ^ fi\ Jp^UU . Ji'Uil y* JU- Ji^ 3 I 4 JLI J^SU ^L-Vl <d j 4^*1 j . v-bU j 2 L ^1 ^ft t'jiA j] 

• <w*%*»bM 3 ^ y-^li l^-Jl jj 

0 *La OULJl Jjjjj ^^LaJI Lg-y 2 .*J ^Ja.2,11 ^ l^JuP ^P J Ju ^Ll3 ^jU ^3 4^251 A jl 

jl^P- f>\ jSi wUp ^UJJ . 4 *jI ^waJI 0 O lAJJ L^lx-J^l 4*aS j l^XP Lg»oPO 4 mP-U 4^pI>-I L^l^J* |»l 4j>- ^l>Jj. ^Ja.gJl 

La^Lj^p- 1 ^xil ^AJl ^Lj La^LjX^I ^Jo ^JaflJl ^$L> 4.«Jafl.ll o»L& e«l ^Jo jt ijj> 


Motherboard Job <$\ 4**111 j^(2-3) 


Hard Disk »_ « L/a)l j^JI ^p*p-^ ^JL*ll j^p (JIj^JL yyj SjS>- jl^b j** *up >>, w^bM <_J1 p 

jjJl)l 3^ iTbta ip-jJJl . ^Vlip-^JUl U ^a \ C JLS ^JUl Jlj^Jl jisJ j B^lJlJlj 

i— wtfbbl ^a3 Jajj 3 y^j Lajj^ . <^-%*>bb| l^Jp ^wo ^-Ul ^j-^b^Vl jl BJpbi)l 4>- ^JJl ^ . 4* ball oJjfe ^JjIp ^Jp olilil 

. ^wvoU-1 JujL^tJ ^Uaj c-2jjAJ 4mLwu 4 P- jJJl jJb lLU I^Uj JUJ^I 4mL»P (J^ n tl (3 


Motherboard Components^! a^^lll ua! ij ^i 0 (3-3) 


... oU^O.1 p\ j <f3 jWO ^ l^;,^J j 4^pbbl l^L lij La ^p ^p La j ^w^ ^ 3^^** ^ ^ 3*^^ 







y|>*2l jJgyLdl >» y^iUliuLf glialt??) 


J«ijJ JLi 

Back Ranel 

Connectors 


4riUll yj£ Jyf JJ 

> OI Express 


PCI Express 
Slots 


CD-ln Header 
PCI Slots 


|fjj Jill Jfyill 

lt>E 


Header 

r<pins Jy>£JI <uW p 

AT X Rower 

Connector 

^d^kJI 

FDD 

Header 

yj|| Intel ICH6R 
Souttit>ridge 
Chiipset 

Serial ATA 

Headers 

IDE 

Headers 

j}$j jyJlj Jill gfljJI ^ 


PCI 

A^jLkii Ojjll 
J 1 J 1 kA Jk 

# 


•LiyJU! 

AGP 


CPUJ 

northbridge 


Intel 925XE Socket 775 DDR2 DIMM 


CPU ^ 
socket 


RAM fiAi 

slot 


IDE < 

my y* j 1 


•VfjA* *JLaZi 


IEEE 1394 
Header 


USB 2 0 
Headers 


SATA 

AJJ sfii <^l jl j y' 

ulji X 


dlyy^ J 


Jtf'L-o j^Lmu ~Jju« 

CPUJ 

southbridge 

u4*Vl -J* ^oA* 





















*5?‘> JUmJI U*\ jJf JtfUJ / JiiJtfAll Jlttl 



y|p*2l 1^4 <uUJI >» y^iUliuLfl 



_> U Printed Circuitry Board iiDL ^ <. jJJl oU ^ ^ l$Jip 

c i>* jJJl Jp i«jL>tLwvil oU jisil oULb 8 Jl 4 j c ^ayers ol 2Jp sjlp ^ i>* ^Ul ©jiA «/a* c PCB 

^Jp ip-L*il £ ja>- j ^JbJ SiUi^fL t i>* jJJl ^Jp oU jivil I^JLp jJl o ^ jJ*> oUJa oJLp ^IJLpsI*^ 

JS' jli (jii c ^p-l ^ y* S\ Cx* IAU&I JUp Jt o jLiV I ( j*L>jJo o^-sp jJl oji& ^ jl&> jli <.cJ^k**p jJt JlSsJ ip- ^JJt 

. . . j CJ*^K*0 *LjIj 4P (Jp C $ 4j2Jp Lg3 jfJ 4jjJp ^*jb>- ^Jp IfrloP CJ*^K*0 4P 


ATX oLLpt (J p iwu J^t j£\ cMicro ATX It j ATX Jt iita^- ^>Ip&p-L ^\j Sp jJail ip- jJJI J jp-I 

^31 ^wi^- oLLpt ^11 jt \^ t 244 j^p wbj^ ^ ijJ? j*jj 305 ^UjjU jjib j! <w%£ ^p- 

. BTX^Aj Owbwlp- 4^*>t»J OL*>tj2*0 ^»w4«aJ jjlptOJ (jVl iS " jSi ^ jj&j c^Vl ip- jJJl ^Jp oU jivit 


Socket \Slot CPU *JUJ1 


( 2 - 3 - 3 ) 


^jp SjLp J-&J C 4^- ^JJt J ^jJJt ^JbJkl (w^wvPeJ ^^t • ^Vt i>- jJJt ^Jp ^lUit 4 j lJ ^JJ l ^ ^it 

jS> ^Jp ^Uco <w^5" jJ c^IUL 4^pU-t t-^- S O lpt3 ^Jp 

j^J»V illol oU^I J yi'l ^Jp 4J* jt 2^Ull jt ^Ju ^ tJ-ft jiJ obLUil J juJ ( j-voUl wIpcI^j J 

: iJbbt Socket j^Ult 






JU-JI jJfi JtfUJ / gnJifell Jlttl 



yljiy^l <y|yJI ja y^riUI <uLd jfip 



••«•••«•••••• 


4V|lf| 




Socket -478 



Socket-A (462) 




Socket-T-775 


Socket-754 


Socket-940/939 


North\ South Bridge chipsets (3-3-3) 


: Motherboard chipsets ^1 ol *- ji (olSIS I) ^ U : yj\ 

^RaII 5 -U-t (ju oLa jIaU jL j t (J |*isPslU Ia£ Jk*aU ^wail SlalSsdl jjljjJl 4P _y±£- 3 jl~P 

4£- 

4*» «4a . ^JIaII s^LiS" (A__rulj ^1 <tiUs>^L j w- 1 L.'jL'J I <u>'U ( j>« 4^^UI 3i^^ LajI-U^I^ 4^ ^*JI 

.4>- jJJl ^ (JjiwJl (J ^ J £>■ jJJl j\ ^jJLaJI 1 (J ol^- jJUl 

J i^j U ja j j~Jrl ^jJLaJi I ^ North Bridge Chipset ill J U : Uli 

. Memory Controller s ^UJI Ji« ^J-La J5 Ll CPU ^JUil ^ Jaj j jA\ h- ji *\y>-\ ju J^? ^Jl ^p 
pgj- cJ- jj£s~j 4?-jJ £* i£jj> iiLiJl o j\£ cJls - lil j .RAM 3 ^IjJI j PC-Express xl6/AGP 5J.UJI &j\£ j 

DDRAM £> j\ SDRAM /Iji 








mX*P \m*^ ^ toX& ^L<’ XivAad ^1^>I - 1 L*«& 

. Ja.3.3 li isAyA^e il oLi-lxil JlwJJ U^lA j-vJ^-l • ^*-° J ^SljS Cf* 4>-j ^lait 

OteX& U .iiV . li^m.iO A*»^»wj»i 0^1 ^5^*1 ^ ^ aA I^wJ I Sm. .Ui 

I •«.. JLpI ta^L> 1 ^1 mX^u . ^jlJA^ ^^p^ . ^JUil J^o ^ ^»>l*x)l 4^*b%o Uj ^»*aj 

. <W^J.I oUf~ ^LJJ ^j/2*./2,'>zZji aOiLO uU* / ^1jpE**0 ^jp ^ UUp '....jLO ^ ^O 4^J|^tJt j^**J-l t«Jp OUa lytf,it 


.^^J-l y~J-lj UiLiJl c^j£j sjS’IJJIj ^1*11 Oh L» JL^aj^lj oL«jJL*il ^Jjjj aJJsj ^.vJ-li 


til 


. FSB c_> 0 U jl Front Side Bus ^l/VI JiUL ^ b> ikJjj Jiu; J\ s ^li)! ^ ^JUil Oh oULJI 

j J.I uouit sa^ oh otiUi J£* <^iJi JiUt y» : (FSB jl front-side bus ^j^JUo^L) ^oUVl JiUI 
J\ FSB 800 MHz Is- ^ ^JUp jJ-'&l*. ; y* b*~« ^LS sjb - jj .(North Bridge) s ^IjJL J.\ 

^oStl JSUI Is^ cJtf [X . 1333 jl 800 MHz ^ s /IJUl £> ^lUll l,. J^ly ^1 ap^JI jju 11a d333 MHz 

. « )L*J*i I (J Up j.,p>-j ^“U?" 1 0^ Ic^' 

Jajy ^ jJi ^iu-jJ pIj^-i oh Jr^ J («-S^h y-4-t t-u South Bridge Chipset j JO ^ JLt : till 4 

^1 oj ^JOI j . LAN S5L0 . Fireware oUa . USB oUsJ jo> . (^j yLlj J ^>-jl)I «>f>-l) ^lUll ^ i 

J 1 . SATA . R Ol^J OJUlii' J. Ia^Pj A^OJt O^J Oj^aJl JOs _)l JUUa (Jp 1 S j 

.£)l J JI^JI ^~J0 j ( BIOS) 


South Bridge 


North Bridge 







JUmJI jJt Jrif Unit JiiJa&l 


Local Bus (FSB) 



AGP or 

PCI Express 

x16 



y|>*2l ui*$ <uIjJI >» y^iUI iuLd ^lialtJS* 


I 

North Bridge Chipset 


North Bridge 



Memory Bus RAM m ei 


To South Bridge 


To North Bridge 


South Bridge Chipset 


PATA and/or SATA 


PCI slots 


PCI Express xl 
slots 


USB Ports 



1 t t 



• Serial ports 

• Parallel Port 

• Floppy disk drive 


Battery B | OS Super | /Q 






S 8 28l5 E p 

iny 











JUmJI jit Jy M / griJuhAil Jlttl 


gyjAAll Jl yU jJI 


y|jiy2l <y|yJI ^ y^MiUlltyLtf ^BP 


_ 3 See-MOS 3s * <u^o ^Jl a^^UI ^p ^ o ^a 

^1 Hardware _JL oULJI ^ l^iJi jj Complementary Metal Oxide Semiconductor 
ol& j 4i*>U- j System Password h - yJL i^U-l ^Jl ^ ^jldl U&1 ^ ^Sfl a^Dl J jJcs jl 


CMOS-Jl wl&Aj i 3 AjjUaJl o«LA ‘ "P jZ 3^3 ( ^0 A*****J jJl **->- ^JJl ^Jp 4JLw3 o 4 jj LL 2 J aIs^I ^oj *Uww jJl 

_ll J *lki- iiu jS( FI Jp Jiu i_JUaj loJi^P JAJli Jp aTib pLiSfl p\ 3 4- aU~ll oULJl ^ 

_ii jlc ^i ijikJi i> I jijlp (BlOSJi) jl-jJ ji a^ jJJi ^ a^u-i ^ji aur *uji opjI iil uJ ^ CMOS 
. cujU jJLS' 64 ja CMOS—! l| s . CMOS _)l ol^st Jumper iiL* jJ- ^1 asUaJL CMOS 








• 5 ^*' JUmJI jJi Jy U«il / Jlyl 


gyjAAll Jl yU jJI 


y|jiy2l y*A§ <y|yJI ^ y^MiUlltyLtf ^BP 


t<U i 


- jJULI J ^-jJ ^L-Sll (^.U jJI) ^UaJI jju j* j Basic Input Output System 5 JUJL jUa^-l y> BIOS y*j 

ci*i ji \j jj ^11 Is (^1 ,jJJ! CMOS *)l ^jJl d»>ULjJl 

<- iyuj 4^- jCOMM Ports Ji. ^SlUp-^JlJI Jp U jJujSU>y ^Hardware jjjij U.I 

. ( Firmware ) «L LaJ BIOS II 

^1. ■ • ^.1 I_p ' % ji I ^ I ^0 ^^*^■1^ Jl^l I j~^“ I ‘ *,■ • - 1*) l ~^~ ' J^_p 

SjOiJl dUa*; &jlU BIOS.JI co ^ ^Jiw^ t|, .^lX-1 ^hX>cJwwviil ^UaJ l ^ 1 — ^ j^j — ) I I^Up 

col) jisil JyySJ ^Jl *Lj^SsJl OjJjL ^-Sv^»txj| ^P OjwIaJI ^iJl JO j5*l JJlj ip Jio jl^i-l oblwlpj JlSsj ^P 

Cr° Vi (J^ J ^ H ^ t Read Only Memory iUi- jUa^-l ^ j ROM i^ y^ ^jyl ^ BIOS— 11 £*^ji 

ciJjli y ^il ^°U jJl \X& ^P Siail^fcoiJ 4 j( <*!**>■ <3r-*» ^ l jlT (Jjfc cJaii 3*1 yill ^Jal^ L ^Jtj £ j£l 

jl dUl^L isAsA 5 > tJU jVt (.iLJjM oI>- jJJl £0 jVt jbo ji\ jJl (^1 ul^l jt ^JalyvJ JjJ 

ciXoLS JlP twbwb>- jt-P’^ 2 iL*ij jl i>-jJJl £jGj jgjj Jkjb ciUSj IBS BlOS ^P-U 4 ^^ OS— ll iJ jJ 

oJ-A jli cC^ jJlj ^jUt ^ruJu I JibJt ip j-^> oblwlpj jl 0 wbwb>- i*Ja$ JlLo )SJl ^P 

^^ywgJJ jAj CMOS ^O-wJ 4 ^-j-^J ^Sj C^bl JbP^l I 

^ IJJ ci tljtS iSlt jjjb 0L0 jLw ^3^ i^ ^1 ol* (.Complementary Metal Oxide Semiconductor 

. 6 j^JUwO Oj J-V^J ^Uj-g 5 vJU i^ yjJl oJ-A wbjJ^J 6 J^JLs^ 4 jjUa^j il^jjj^ 


BIOS— 11 42 JLL.I j c^oUU^ ^ ^ ^1 oU ^1 j ( Dual BIOS) BIOS-11 oU ^111 ^ j j$> j 3 j 

ij jJ ^UjI Ua>- j\ Owl^- bwUxi ib jl j£ Jo Zjjiz 2 >- ^ 1 OS — ll JoJjoj iJ ji) 

J IkM j] JJUM oJub lilj ciliLt^ J\ jjjb BIOSJJ iyUSfl i^JI <blp)f BIOS-11 c BIOS-JI 

.^ail Jl £i\ i^ jilt S^IpI JyL-l j^SLyJ BIOS-11 4. ^ 

Power On Self-Test 1 jUa^l ^ j POST I^JLp jJUaj Ju^dl J y j-^Jl ^yu \ j^ i<^ iJi^p j 

j* U ^p jl j- 0 OS ll oUjLwo ^1 ll oU^l*j3 heek 

Ji'Ltil ai j JJLidl ^Ui; J*<^ Hard Disk cJUall ^ y}\ J1 Jl2x;^l ^ jl JJ 11 a JS' . 




Ji\ Beep o jl Memory Error jl Please Press FI to Continue 

iJLi <uiJp j __ llj 4^-^JUl ^il b> a-^- (J ( JJb>- iiLy& jlS" lil j^Jaj -G oJLa 

. aUaiU 

I Bios Jl cJjUp j U lil 

. Jjl^JI fU* ^ POST JjSfl iJU^ fUJI -1 
. jlgJJ c-widl ^UiJl >_.Jpp SJLp- (J j\ >_Ju<aJl jjjJl i^-^Lyp ^wIp ^Lta i)l^- <J ^y> ^Ls^l I iJU-*-; ^L2JI - 2 

. jLgjj- ^^Ls^f j <uJS^ j “3 

. LfwL cJU jJI ^^531 iu^i BIOS v-LAII ^1 ly-)(lj JUo>H oLU~ fUJl -4 

. RAM i/ ^11 s /IUI ^ iJaJll VGA Jl s /li i*J -5 

j 0*1 ji -6 

• (3-^ jil ^3 V I ^5j15 JuJa^.7 ^iU La jl^>- Jula*J jl JjLo jl^>tiJ iolil oU j5sil JujLtJ j ojbj -7 

. jl^il ( j*+0jj 4^ (J ROM ^ CMOS ^ jJb BIOS )1 / lA>- 4^g>s 4ii>-^0 ^ 
\2Q~£ 4jjUa.J jT'tx^- 4oLl)l 0 ji.1 jJ ^ wo^il 4jl^b *Up 4*^ jwJ BIOS ll Oj^ 1 * BIOS )l 43 l$j 

^ J ^Jl USj Jio BIOS II l^b£ jJl oU j\A\ ^ yi ff CMOS 11 ^ 

. Jaix^- 4jjUaJ t ciUS Uj 4 *Ua)I j^ol jiVl 



1 


Dual BIOS 



Firmware Hub (FWH) 




Single BIOS 


n Inn E llnnlilmll 

Unllinc llnnlilmll 


I Dlnablad 1 
1 1) itjnli Iml J 
I Diaablad ) 




Thni'nnl Mnnntjniunnt, . 


In 1 1 > Knlnot Iti 









JUmJI M*\ jJt / gnJifell dlttj 



y|p*2l 1^4 <uUJI >» y^iUliuLfl 


BUSES (System Bus) ^LiUJI xteli (6-3-3) 


O* « jLp jt j a^^Ul Jp Jl j(&> o* oULJl J£ jj 5p-jJUI Jp jp-/ Jil^ ^ System Bus ^IkJl JSI ^Jl 

.^j^ULl oIj^ j ^ L (processor) ^JUll Ja.y 2JL T g oljL-« 


. DATA Bus _> c^UOJL ^ .xir x^UM o^^jI^JI ( jp ojLp ^a ^1 



! ^A^ ^**1 1 0 3US )l e-U> Jj) ^l^il d)l*A^ 


.RAM 8 /UJI Jyj CPU II Oh Uitj Jl^l CPU_Jl liL. U/i ^ J^jUl ^ FSB -1 

(Cache ^it&l s ,/l.L CPU_JI jJ oh*- 4 Jo^ J j J^-i-dl J*Ul y* ( Backside Bus ) BSB -2 

II ja £jJ ^SB Jl. gJUil J oh ot^ • L3 j L2 ^l&l s Ji» Memory ) 

. JS& flkJI J BSB 

jAj La^p j SjLiJIj ^jLaII Jiu ^Vl i>-jDI s-l^-l Oh !•* oULJI ( Jjjj j^p Jjj^J.1 ^aj I/O BUSES -3 







Backside 

Bus 


CPU 


L2 Cache 


Frontside 

Bus 


Y System ) 

V Buses J 



Frontside (Memory!/ 

1 7i Bus nr 


Bus Controller 

(on Chipset) 


MEMORY 

( RAM ) 


PCI BUS (local bus) 


PCI 

DEVICE 


PCI 

DEVICE 


PCI/ISA Bridge 
(on Chipset) 


ISA BUS (expansion bus) 


I/O Buses (Orange Blocks) 

Expansion Cards (Blue Blocks) 


ISA 

DEVICE 


ISA 

DEVICE 


Slots (7-3-3) 


aaJ j\ cJ*Ia A>- jJJl Juj l £wo j ^Ja.2.11 Ju^ ^»Vl jJJl ZJs >-\ jio 3 j^p ojLp ^aj 

. . ^ ^AwJI La jp&j d / ^ ^ Memory Slot s ^ 


RAM Memory Slot 3^ (1 -7-3-3) 


L^Lwyg J 1 6 ^23 ^ ^AjJl dJ-A ^ J-&J gJL*i»l Jwj (jl aL^I? ^ J^P OjL%P ^Aj 

(wUji s o ji (jjJLy 6 0 j5*lJJl ^ 0^-A 

.^p-l (jl a>-jJL)I s ^IJ lII 3 3wIp c-iJLx^ ^ . c-iyaxxil <J DR- RA' 

Jytyi 3JlP j*-PJU> 4>* jJ JlSvJ jti J. l^L?-l ^P jyiiyVl JjJUb J\Lj3 Js^jjj. pta^lj Ji*yJl AA> jIp j Jill ^L^>- ijA 

. . I Jl Js>-\j J-Jo Ju ^jl Ju ^ ^-AjJl oJlA 




Single Channel 


Dual Channel 














,,,intUnOtninffnt 




iliwc 


UUMU 


DR3 aJLx 1 .5 


DDR1 aJU. J> 2.5 


sv 


m> t** : 


mini 


nil 


uv^.n' : 




:?n 


411 1 1 1 1 


nn 


DDR2^^ 1.8 


. 




SDRAM aJU. a 3.3 


Monitor\Video Slot a£1A11 j^a, j»±i(2-7-3-3) 

! <uiLtJl Oj iib-ft 

PCI (Peripheral Component Interconnect) Slot )l jJ. -1 

aJa^JUl 8 Jla ^ Uj^iJ BUSES _JI p\ JA j^l JAJ ? 1993 fU J^l ary, JJ ja ej l£J Slots 11 

^ oUUl J2i ap^ 32 Bit oli PCI _!l . 64 Bit 32 Bit oULJl J^_ PCI _)l jl jl ^ 
a*~.1 ^>-1 j~Jl IJuL -x>- jt ^ . 66 ^ oULJl Jjl> ap j~> 64 Bit oli II ^ . 33 1Hz 

) w’lp C-'UL j j*P-U ^Aj 4.0 L*J 1 A*lfl J ^PjJl I ^ jl^-J ^A J I-X 

JUa j ^iUJl PCLJI ap^ oy. 32 Jl^ ^-1 aU U MHz c~J L^l Ja^.( MTS (Mega Transfer/sec ) 

aJp Ji ^Jlj Ol jS _/* wJb A*^liM oL>-^L ^Aj ^I~X^Jl l jj* CI“X ^P-U jl-u^l 

^ PCI-X oj/ Jp i)b>Sn ^jis oUSlI Fiber Optics Jl jl 10 GB ap^~> jJl iSJJl 

. AG ’jC’ Ij^>- iJlp Si j>- X Cards L^Jp jjJJaj ^ill sjjjJ-l aJ JJI ^ 





JUmJI jJs JlAtl 


gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI & y^iUI iyLtf 1 


\jt js> j jil j o j^a, Jl j iSwtJl Ju^ ^ jVlj i*iL£j| Oj £ <~~S jS ^wb jlS* ^^UJl 11 

. ^ j>H\ OjjiCJl 


33MI 


lifiii 


PCI-K 


ETWttJI 


: AGP (Accelerated Graphic Bus) Slot . 




-2 


Slots Jl j^u>l • S^iLtJl o ^ ^1 ^Vl SSUaj oL« ji*il JJi* l m J a i AiJJ *xiiil \X& j^p 

(wJJa^ ci, «.«■>■ j^jT oULo JJU Si jyjuj oULJl Jl2J aJIp oIp jJ ^j^DIj o ^,^.11 oj ojliol j%Jj 

^ik£ <d VI 66 MHz ip jm. ajI ^ ^ej\ Jpj Video Memory <uJj ojl£Jl Jp iUai^> s *j>-j 

OjJjUL \^Oj\j 0 jJj[^a ^)Uco-U oULJl Jl2J A^a^OPzii AjI aJj loLc Ji^Cj ^j^LiJl ^oJyobCoAjI _J| J^P 

2133 ^p SjAaJI aJj . ^-.LaJL a*^UL| oULJl Jusi ^ II uib^ l*Lij (J-^l ^Ia-ju*>I ^p 

^y*> ^Jl^ AJo<-\jb| C-^ixJVl 9>\$ I V ^Jl^<-\J»I 0 ^Xll ^^Jl^ (Jl^^Jl ciL*)J ^P ^jVl^ . A^jbJl ^ L ~ ‘ 

. (j^iil oj^^VI c-^-LpI ^ j^tJI 1*^ o^* ^^^^1 

SSU? Js^gj a^J j ^UJI PCI IHI Jio JjluL y> j AGP express y U j AGP -JL) ju juL* *]L* j 

. iolxJl aJjJ^JI 







gtijA^JI Jl ulA jJI 



PCI-Express X16 Slot oL ^J\ j*j -3 


j 4JJa Owb>-l jjkj 


.iJbJI jJ cuo 4000 Jl2J (Jp Sjji2Jt 4 J j. f? SljjM oL> jl)l jjU 








AG o £ ji cLUJJ . [ Express X j AGr ^ o_j ^ jj iiLL^Jl Sj^^aJI 

. ^riUJl j PCI Express jJl# 


j-J j PCI Express X16_J <u~i y» jjJI U* PCI Express XI Slot II jp -4 

<LiLwJI o ^ jj* jfi <sjj ^ ^ I >—’.S ji jSj. 3000 jj,! <up j~« c.....>- . oUL*JI ( Jpj ^ <cu ^ 1 j 

u?* J t -* J ^l tr^ ^ J J cr* JLSLil sjlp j ol jIjupI sjl p PCI Express jjU jUa^-L^ 

PCI Express (XI- X2- X4- X8- X16) ^ ^ pi o,/ 

x 1 




APui. -j/ 

PCI Express xl 



'I Express 


F*C:| Express x16 


PCI 


AGP 


PCI Express Ml 


ETTriFUt 

ctT7T»I 

PCIe 1.0 xl 

500 MB / s 

PCIe 2.0 xl 

1,000 MB / s 

PCIe 3.0 xl 

2,000 MB/s 

PCIe 1.0 x4 

2,000 MB/s 

PCIe 2.0 x4 

4,000 MB/s 

PCIe 3.0 x4 

8000 MB/s 

PCIe 1.0 x8 

4,000 MB/s 

PCIe 2.0 x8 

8000 MB/s 

PCIe 3.0 x8 

16 000 MB/s 

PCIe 1.0 xl6 

8000 MB/s 

PCIe 2.0 xl6 

16 000 MB/s 

PCIe 3.0 xl6 

32 000 MB/s 





I 'M' II - mu I Ml' mu 1 1 Ml ■!< II M» i mhumi 


JUyJI 4*1 jjfi JrtfiUMi) / Jl*l 


y|>*2l j*£yl4dl >» y^iUliuLe $lialtJ8 fc 


PCI Express Connectors 


^ BANDWIDTH 

Y J_ Single direction: 2.5 Gbps/200 MBps 
A * Dual Directions: 5 Gbps/400 MBps 


l ' ■»' >'• >' «■ • > »' ■' •< 


- BANDWIDTH 

Y EL Single direction: 10 Gbps/800 MBps 
' Dual Directions: 20 Gbps/1.6 GBps 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


iiiMiiiiiiiHiiniiiHiiiMmiimiimmmmimmiiiii 


mmiim 


imimimiimimimiimimmimmimi 


nmmm 
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BANDWIDTH Single direction: 40 Gbps/3.2 GBps 
Dual Directions: 80 Gbps/6.4 GBps 


M 


ISAflndustry Standard Architecture ) Slot Ijjfll <3*“ (3-7-3-3) 


<3 ^Jl expansion Slots II j\ oULJI jaj 

JJ^\ \Xh jjjlzj iJLj&j. ^ ji j 4jI^I j Ll^- 4 jI C-u 16 jXJj y jJfc 8 AtJa.Jl j 

bit - 3 2 JJio j . l*xi cLojj ^ EISA(Extended Industry Standard Architecture) 


jjDI 4j jJ LJlp j jJl e ^11 (J C~» 32 oULu JJil JiUl IJLA 


ISA bus 

m dl 


EISA bus 





ACR, AMR, CNR II (4-7-3-3) 


V 


^ t jyi^ai) L$^>- j jJl VjL yys j c Communication Network Riser iUA- jUax^l ^ CNR 

IblA *■ 1 A • ' t li t i l l 4.J.. « .wJ I Ia 1 A^\*b*m31 *■ J ^ ^ *■ -' 

Audio Modem Riser Ui£) ^ AMR lA s^-Sfl ^ y* jd I ois" ' jL 11 l^aJf- ^ j ^aUJI ^Jl 

Advanced jUj^-i ja j ACR jA dJUJl J^Jl t O J^ajl Oj i^-sAa l^ivJ J J ijJLLi 2iLUaA 

^ jil IJla cJUaj'ih oj/ ^ £o Jwoju Lg^J j CNR j AMR jJu j oJla Communication Riser 

^aI*JI « A <3 y>~^\ #JLa <uil ^J>l Oj j^Jl L**l? t«U£VI j <3 i—'jLSa ( JAsJI 44^»*£JI o ^5”j 





CNR /AMR 


ACR 


. oLLJL) BUSES JaI _/ L,p»l y**s s ^ ^11 Slots ^ <_*J>p1 o.xa 


IDE (Intelligent Drive Electronics) Socket _J1 jiu2o (8-3-3) 


V 



ATA 133 j ATA 100 ATA lys ji j i*^all iJU-l oL&JI <. (Advanced Technology Attachment ) 



jl Jp jaIS ja-Ij Ji'j Secondary IDE jUJl j Primary IDE j J jSlI IDE iJr JL* Jp ^ b-ji Ji" 

Secondary IDE ^UJI j-AI Primary IDE ^lAl (DVD) J\ >_Jup ^ J) yj\^>- J-^ji 


j! < £ jLgA>eU jJl jiJl jli IjJj >.>—.^ 1^-1 Jy«s ^ 1 £« 1 p t —® (jip) y\ J j\ y> I j ~-Ji l l; /S’ifU 




*( lave) xs> jl ^-^7 j^-Vlj (Master) j j£j jt ^ j £ j^?l jSVI o*L& j&-\ c^juj^I ^ju go j\ 

^~Jl* Jp Ifj/y jiCw jJI Sj^-Vl t cJUaJI ^^ 2 Jt j a^il Jumper j^JLl (Slave) j (Master) Jt 

o J j^ ^jl jJl o^JJt Jp Ja.d.$ A>-tj jl^j>- y y a ^ coy^^l 

I^Ip ^jiio jt jJVt o-i-A y&j t ATA1 j ATA1 j ATA(r ^iU JjjVI jjDIj ATA3 ijJiij 


. j\ s I jjDtj ATA10 j! j^Svoj (Jii oU*- jD S^o^alt olS' 



floppy SJ jit J)J t ii j^- j->j ^S' j^J y&j *>Lii Oj jjL^I 4J^SsJj j^jlSit oJj& 4^tj ( j**JLo U^t iib-ftj 

34 Jt 4 J j$l ^jlp *jJi 4jjJ o^UJt Jj Floppy Disk Drive_J jUa^-l ^jFDD_ ^ yyj . . Disk 

• wbwUtJl 4^1ajj ^utwb>tlw4»t <~*r*+4 iowbLtj OwbwbLl ^Vt Ol> jJJl Jp j^j^jl ~b j^l 4 J^SnJj. Ojjj 





j^Snp ^Jp <. jl 4 ^wLwJ«wj ^ ^ **j ^i)l^ Serial 4^15^ ^Jp 4 JV jlU S <«i 4 .Jj LL ^ ^*)l ATA 

t l^p Lli cJJb>*3 SATA £~2; U ?ATA ATA ^ jl LiU* < 11)11 Parallel jJ/l ^ /I ATA 
jdlj SATA600 ^ SATA300 j/i^ Us >1 iJdlj MB/sl50 Sp^ J* SJVjlU SATA/150 JLtfdl ci* oUj 

oJl a \^ (. I 4 *J& JL&S* IAL- c JL>-I j jT <j JLLj iibil oji& Jiiio JlS" j <. SJUaII ( j^?I Ijl>- JIp *LL 

J^IjJ! j^il ^i.^~ 3 jLfA-l ^jU^- Lg«Lwyg 4J 4 «jj 2 x)I 0I& j^jJo |^S" <. ^o Jji)I j^s^l ^! Jj>cJ^L 4 -jjii)I 

4J^j ^ Ju^SsJ oU^I j c J jiaJl llA ATA LI t jL J jJaj oUL Ju*S" ^0 Jl^UcJI ijJhJI 0 JJ 5 j/^>oj < 

. SATA j ATA 

olJlsLV I jb4 lut ^ CD\DVD aJUJl ^1 /VI Hard Disk_Jl j jVl s lyteil ii/JI ^ 

. 4 «wvvl jJl jJJ! 43 Lai 1 0 Jo jL-I 


2 ^1 Jul£U cJ ^i^l 4jLw4 ^PJj “2 


oULJl ^ ^Jpl olp j-* "1 ! 4jI^J» 1 ^ 3 ° J 


. eSATA External Hard DiskJI ^ju-3 


I j*>- J^»-lo ^jjJl ^j-v-s5sJl ^1 j^i)l l^*>- J^-L> jpj oULJl J<2j ^ ^^1 ^w^l 4ol IDEJI (jy*j 4j*u j^llj 







USB 2.0 Socket -II jiu 2 a( 10 - 3 - 3 ) 


ciLljJj 8 4P U j*-PJJ OlSLS jJl ^jb\ c US —It jI ^ i^jli-l jibit 4>- jJ 


CUP.S 


JlS ' j t I^Xp-L>cj jlS* ^lo iibil oJlft 5iU^} ^-ill ^Jalw«j J^s>zj ^Vt 4>* jJJt ^Jp o ^JtiLo j^jUit oJlA Ju>-P JI i>-bM 

4,£jM J 4^vo ^x)l J jl J5bJil Jp Lol A^bll OwLft l.mS' jJ ^%Jo^ c J jsI a j <jl 4»^5voo Oj^s^aJl J L&l jJ ^Jl ^vjbill 


• L ‘ ^ 4*js*£ Jp cJo^J J 9 Jp IwL& ^ 



Power Socket ailL— II ju^o ( 11 - 3 - 3 ) 


s /i jJij CPU gjuii ji« is- jJLJL \j ^j.l« iUs^o ^ jsijU jl»is 3 i SjiL^Ji asUaJL ^i a^ui n ji\ ^ 


..Cards 2 U— jdl o^/jRAM 


S>- jUU b> yjuLwo Ju*2 ( j^o ULo 0 wLp iJbj&j 






• AT ^3 ja ol> jJJ j iiUaJJ c/>M jli £i jjil ^»Ji1 y » j AT power switch 2iUaJI -1 


1 . 

Ml 


AT power switch 


AT y> ob>- jJJ J \+?yj SSUaJI yS Ua.1 y> y. AT P8 & P9 connectors iSUaJI -2 



y> Am ^Jl!! ^U-i ^ J>\ siUaJi y» j : ATX 20 pin main power cable SSUaJl l _ r Ju> -3 

. siUaJL ATX gji 


m 


m i 



in main power 








Jl yU jJI 





ja /VI k-^iil ^U-i ^ J\ M\ J^j^> y>j : ATX 24 pin main power cable SSUaJI -4 
.PCI Express oU^^ijiy.lii'-^VlASUaJI ^^24^1^1 *Sj .. SSUaJLATI 


jwi« jlp-i \fy £i\ ob - jtt j^&a iJLa j : ATX 20+4 pin main power cable SaUaJI -5 

. yi^JI Ml ^lUil ^ ^JUl jaj PINS 4 j>H\ PINS ^ 20 


ja p\ Jil ~>j ATX /VI ol> ^JJ j^l IJUj : 8 pin EPS +12 volt power cable SSUaJI l _ r Ju> -6 

. M\ ja 12 _, ^Vl a^JJl Jp }y* CPUs 




Jl yU jJI 





jcmj 5V j 3.3V _> 4SU2 JI juj J~£J1 Ulaj :6 pin auxiliary power cable SSUaJI j~Jla -7 
i ji\ jiU ^aj. SiUaJU AMI ( j j* gJLva Jirj j^pJJ^sJIAX^ ^*i(l 

• Jl^l 


"ATX12V" cable or "P4" —.1^.1 c# *- 4 j : 4 pin ATX +12 volt power cable SSUaJI -8 
C->I J> ^v^-S\Jl ^aj . ji ) jJJt 43U2JL cable 

jxll J 


jiOj Ia^jJDI J j^sll Power Supply _JI lil SiJbjt jZj 43U2JI Ju^ jj ^JalwwJ j 

. Oj ^S> UwmOJ ^Jl ^ JbP Ju/2^ JjS 4jV l^lhX^sJwvoi 






t > 

Front Panel Connectors\Socket jiuOo (12-3-3) 

j'y. ’owei iUiO J jyj Jio JuJLtJt jJ o| c 5n^u c t ^ {jpjup j jii U UU 

JjJlxJj jiaJt i)l>* <j jl^A-1 JujL^tJ o^lp-j iJL**J iva^ait j ^GSGt i^JLSsJ IjLyax^-l ci^rlij c a ^il JlJLJ^JI 

^ I C *>n ‘.ly^Jl ^ ^ ^ 1 1 4J?*|^W%U ^*JLw% 4 i w ’ .<*.0 ^ C 


. Jl^S^ jLg-M J?Lti o*^j 


Front panel connectors(pwr & reset sw, HDD & pwr LED) 


Power LED- 


Power Switch- 



Power LED+ 


HDD LED+ 



HDD LED 


Power Switch+ l 

Hard Drive 
Activity LED 

Dummy 

Reset 

Reset Switch* Switch 


Reset Switch- 


Connection diagram for front panel connector 


+5VDC 




All connectors on the front 
panel of a chassis. 


Power switch connected to 
the motherboard header 


Power switch, Reset switch & 
Power LED connected to the 
front panel header on the 
motherboard 


All the connectors connected 
to the motherboard header. 








JUmJI Mk\ jic Jlttl 



y|>*2l u*ft$ <uIjJI >* y^iUiyLfl 


Jumpers\Shunts jjjoaJI (13-3-3) 


j\ JujLijJ ^Lj\jj^S o ^$b <jy LfL^P j*X*il y i*ia3 j^p ojLp y*j S>- jilt obl-lpj j^>&xJ iL^j 

bL^^I^ ^ya*Jl ^ «/2 X a i ^b>eJl ^j'Uto^pb L^» 4^Ja3 ^1 C 0 t-Vab\ 

.^uVl JibJI j ^JU^JLJ ^ ^1 y» U Jumpers _JI ^U^l ^ ^1 oWjlp^I J* JHu . Shunts _> 

iiyij Sard Disk <_JUa)I J eJbij ^1 a^jill Jp oJbi c~~- J ^jl^»j jdUI^Sl ^1 ^ *)JL| IJLaj 

L^Upil ^il SJUjJI Hardware II jl j,l$4-l J^p J yC^dl) ^ji^o y>j CD\DVD Driver SJUaJl ^l jH\ 

. j Slave Jl Master ^ Hard Disk ^JUaJl J Jb> 



if 4r -s/ 


K^jji \>c >i*> 




Winbond and ITE Chipsets ^iju (14-3-3) 


Owb»-lj ^>1 4s>- ji ^P bw (joJaill V UJa j <LbJj {jCjtlal Jl ^jybfc SiJaj jl ji b^ ^jCslaSll j^P 0-1/1 cJ j**> 

J (Jj \ ^1 . JyUii yS y ^bj\ y j&j o ^Sb ^ j)l Ja2i BwbJj ^ 4il 

i>-j ^bib *U^UM x>-j ^lt oljj^ ^*X*J jJaXoj ^JUit j x>- jJJ ^jl ^>- j*j£ jC*j bJa ^UixU jJt 

^Ja^LwvJ 4 jV ? bli 4^*- jJUl y& 4jj)^)I jA 4ijCwwJ > l 4 j! ^y**<*j 4^ ^JJi hX^b jl^bj J^-b 

b»www^ I 4»>-^ oljj^ ^JLP kX)^3 d^bjJb b>!^ 4^^ '^Xl ^JLP Ju 23 ^jb^2J2X)b b ! <X^jb! /^-P ^<XP ^ 

dUj Jj>-I ^P i^y^~ <-ib 4^?bb| ( b>- jJJl C-JlS" IS) BlOS Jl oblJLpI oJj>l^o ^TulaSlI sJJj 4 jLJ aj 4^ wXy>- J5wo xJaJXJl o*Xft> 

^jlp U^l j cib j^bbi ^JUil Sjl ^ y ob jJb^ jl^u- 4i ^ j Hardware monitoring ^^ *> ■■■<■■■ * tX^Jl 

SiLj ^ J\ Temperature warning __U Enable J\ Disable J^p ^ dJLS^i oljL^- a^u- j o-j^ll oljji 






iJlfc o ol jLp- oULu j lj\ y L| Ap-jJj 21 \io ^ jp* j 2Jl>- (J JuJLJo |jb JUP JOj ^lll j ^UaJt fijl j>- 

■ jlfr^l 4J»C^3 J ^-£?eXll 


J. .C^ Ny 


Capacitors ,3lV^o11( 15-3-3) 


l^l <*!**>• <wJL*> j\ y* 4jI ^Lww>- cJjiJl ol^l 4j jlio OlixSsil oljfcj 4>- jJJl Jp lA>- oL&Ssll 

oUi£II jV AC j C^-oi ISI UaJ j ojji jl Charge Cycle Ji" J j 2JU 11 ob^JI 

. y* AC power _JI ii j±j DC-JI 

IpUa^-l c farad (" ^ oJa <. ^Jl^ll ^1 ^xM <u5L c-^>- ^p *\J ^ Lwil __ 

Ji'Liil ili j ^ ^IxJLj J*a$I SjLi*ifl JUxil jlS - Ia^-Ip j £ j 1^ jS Oilj c ^ ^»-l ,_^l ^1 3 p- jJ ^ < a.b.£ Ia^-Hp^ 

oJLft J li e-lil b&JUjCj 3 _)& jl^Xjl JjjjJs tj 9, ^jjXAVlj A,*;„,/ii\ olS" jit Jl JI<^*1 C~olS iij c .|^^- Ji 

. Gigabyte j Abit <y> ols - yJl 








% JlftyJI jJfi / gnJjAll Jlttl 


113 


y|>*2l u*ft$ <uUJI >» y^iUliuLtf 


Resistor a-o^l^oll (16-3-3) 


|*iAj c jjljJl 4jjiios 4^oto j-j-^lt ® jjl*Ul 4^ajLl4 JjO Jjjj 4>- jilt ^P ^j3>- j*« *j3>- 4*o**»>l ^jA j jJb \^ 

. jL^Vt ^ 4«JIp ojl Igi* c. *■*■»! ■» 

^to j^SsJl jLllt jJ j*o io jtii ^1 jit 4*Jol£ 1^1 Jp o J^u .ioto j^SsJl y \ jJllI io^lxil jit ly- j yM <Lj\jj*3 4**pl>- A iojlSil jt 

j^p jl (oljiiJlS*) o^p jit j-o cJlS'l *1 j^> S^lit iilpVl Owl^-j (oU jj^J)fl) ^yLj^isJt jLill jj ji o^lit SSIp| ^y^j 

.^jVt iojlilt ZJs-j . £>e*jJl J^Laj ^1 J j^P jU iojlsit 0 *L& ^Jp ^JjLllt oUjj^J^J ^jL . <uil^- olp-jwb JjSvJj jit 

.(fi) |»J^f L l^U-^ ^ia^j cR ^XjJ^Ut cJ j-i-U li j*Ojj .^jV to iojlsit jlJjLo Lg«Jp io j**> jit oUlLM JjJ ^*o oLojlia 4 j^j 

. j^SsJt Ju*p jilt J iojlsil ^oj^jLoj iU^ptiLt 0 Jj 5) JaJ jj 


yj^ jLj jjj^» jup Magnetic Field jlJj; jp SJ jj~o> ^j ^Vt i^jJUt Jp Jbrji *1^4 iJLj^Jt oUlil 

43 11? 4j! Jp dJ j&ib iiil^ o-liSvil jt cl ».j>.>~ uil^lt ^ja&S’ jj£>J 4*0 j-*vJ ^Jo ^S*- ^^Jgllx i t cJt^cit t*i^" c-3 j*wo j L^Jj>-i*Aj 

. (H) lenrys ^ jiib J j^*il SjjJ ^U; j . <4 Jp cJjiJl tJL^ iaii^ J ^>*il jl ^1 












Inductor 


*v 


V ” 








_ o»n 

a a 



y 


QBSr ^ 


© oor 


« © 


ff C a 


C C O 4 


Vfc- 



L 


Transformer (18-3-3) 


*_jLlaj Jj| i a.la ^,1^0 .11 ^ g </?« . i (jj. L^aXa L«J (jyila 4j ^o^fl 4jLJt>- jJ <u5\Jj k_JjL k_jLLo | j^ SjLp _^A 

^Ijl AC Voltage 11 pi j>a ^ *ower JL i^ULUl^-^l p»1 ^ y> Transformer _Jl j . 

• jA >=*■' ^ 


►% 


r 









Jl yU jJI 



Diode\ LED(Light-Emitting Diode) 11 (19-3-3) 


j jJ 4j! Jiode — i Jl ^Jy$P j* ^ 4xjLJj^ |JL>- o jr^ ** 

jjtjjJl |>wL>tiwjj .ol^Vt JjU~ jW l 5^ Ja.2.$ wb>-lj oL^-l Bjjl jJI 

. ^ll oLwjil o^Lo ^p.u,^3>o ••• 4^-^JJt ^p oULJl oLij Hurd DisI _ _)l oLij 4^- 


DD I 


O 


LED 


DD LED- 




Fuse ^ 11 (20-3-3) 


4-uL *U j2j 4jL^ 4^y*>L-*>V I ASJlI? JJ 4*ol*Jl ^xil 4-uL j-^SsJl U.SG 

Lft<-Up^ j-Ws^ ^1 I w^ - 1 L« 4 i^*Lo ^ lwL&^ v-w^iQ 

• <wJp! ^ jLjJl jK^2^ ^ 4j11j ^1 t«£ (JjljJl jLjJl l*L& j^Ji}\ 






Ports \lnterface lal i 0 II (21-3-3) 


lilj Paralle ( j JL» t J iii a 4 PsYa s jUJI j ^jLaII a^- jJ ^Vl a^- ^JUI ^Jp Si jil 

ojij oIpJjJI ^j^jLao j ( oystick) ^^Asdl j-J dbA j j^L ™2 o j*JI e^~« ^jp <Sy^~ ^Vl a>- jJJl c-jlS” 

^Jl ^wjLa4 ^ OOtaX^ A il^LLtpl ce^Vp! ejj^aJl y ^A *\ 5 n«jJI . L4 X 0 ULa-’I.j 

. ajUJl oJa- jJI jJ < J J ..i<^atll) Jibll «Ja Up- jJm jJj .aJLpj JiO yS j^J o^Ja- olJ?l J jXo 4 ^ VI a >- ^111 ^jp 


ETHERNET SERIAL 


PARALLEL 



“■fc- 




■CC* I CV.VfrMV 

*> im 



USB 


VGA 


SERIAL 


PS/2 


Terms In Motherboard ^fll a*$111 ^ 2^*0 L^ do*o jWLuao (4-3) 


jJ ya^a^A ^V l^XP ^XP V lardware _Jl J^Udl jJJjUti ^Jl i«lil ^*_.ALill y&u ,_^l Jj j^a-* J 

! CA ^vuLM 4 jLvsP JLs^- 


IRQ (Interrupt Request ) a*i?L_2il -1 


Network asLJl j! Keyboard ^jUII a^jJ Ji« Hardware )! y a^U- SjLiV jl^p ^ s jLp cji-l 11 a 

jl ^ jLw ja l/j lardware Jl ^ * jll 11 a asy- ^JUil oLd oil! ^ideo Card aiUl ca ^ J\ Card 

aak^il y *\y>-\ J jA) oLLJl 4—^1 y y yyS-^t ijp- a) jJ<~La 4 *Jas rocessor Jl j\ Jl*ll 

Ady&j lardware Jl IJ4- jLcs SjUV jl y* Hardware Jl *Vy\ y ^ *-y JJ j^& jl ^ liAj 

. iJLst IRQ jl jaJ jlj^p d lardware II JS j . ^JUIl ^ 






: DMA (Direct Memory Access) s ill Jl ^Ul -2 


IJu j gJUll Jl jJI jjju RAM « £ IDU J\ *S£ j lardware II j 

£v i jiOj ji5l «*li& JwJ gJUil Jp *c_~*JI Ua^l j 3*^ oULJI ^ Hardware II j* *.-JA IJLa 

DMA j IRQ II jl j^L^u j-J I/O Address j DMA j IRQ _JI jl io lit io jIaII o jjfc JjLip-l jJ 

: IfUli U j IRQ -Jl jtJbl JJI J jjJr I j cjl^ Jp Hardware II J\ *y>- J£J 


m* 

Used By 

I/O Address 




0 

System ( lock 

401 1 

10 

1 Open /NIC 


i 

Keytxjfi ml 

HOh 

ii 

Often / VGA 

A 000 

2 

( ’ascade 


12 

I'S/J Moils** 


3 

( Van 2/4 

2FS]j /2E81i 

13 

Mill li l ttprocessur 


4 

Com \M 

3F8h/3E81i 

14 

Primary 1I)F 

170h 

5 

LPR /Sound 

2781i ! 2201i 

15 

Secondary IDF 

lFOli 

(i 

Floppy 

3F0h 




Pi- 

J 

LlPTI 

3781i 




8 

Real Time ( lock 

roii 




9 

Oft* 1 !! 








DMA 

Controller 



CPU 





L 2 


Cache 




HOLD 


7^ 

F" 

- + — \ 

■ ► ■€ ++ H + PM + PS ++ H + Pli + m 

\ 





HID A Syslem Bus 



BUS 

Controller 


— <§h- 


<5>- 


■<£> 


DfiG 


Expons ion Bus 


-► DAK 


LAN Adapter 


ISO ’ 


Packet 

RAM 
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gyjAAll Jl yU jJI 


y|jiy2l <y|yJI ja y$yUI<uLy jli!' 


— Cards SSUaj J-a. — 1 1 Jl Si gJUd.! {j* k — J Call jL£Jl ^ *»lsM I 4>- JUl Jjy: 'f 

4^ ^JJl ^l^USC d^CLw«4 I Ij ^dw^o ^P J J^"J*lJ I ^L)U ^J*yj2*j 


»Sh 


SOP Jij ( PCB) I i >* jjj 4P jJail S jUll ^ j V b jl - O-bLl I oU- jJUl ji jll . by JL) j jib ^ I 4>* jJl)l j jJbj ^ 

j\ j^oJa oli ol> jJJl JS j • i>* jlll <J ol jLvil 4 jJj ^iLSCojj . 3 jp * jit JiJbcJl ^lajL> U (Jla j . obLb 

j L ^| c ol( y^i-t SSlijj y*\ jVI j obbJl JJL; . ol2.Ja.ll J SllSGS iJLJb*- <UIp 3 j-b oljLwo wb>-jjj . ^S*l 


SiLyij JyO/gJll obLkJl ^ j.^.&a ^-Joj . l^Jwo 0 jLil Jl>-1Jj OjO»- jj3 obbJl JJUj B-bJ ol2.Ja.ll ^-Jo 1^. oLS jiaJlj 
oJlS* jJ be j^S*! 4 p ol jLil Jui> j*)<a.^V 1 o>l jbwil ji jJ 1^. l^j^-bwwo J\^ 4 ^bbl (jj^ • ^Vl 4^- ^^1 4^bJ>| ^obp 

. -Up f'b^'iH jjo 1^0 J ^Vl 4>- jill 4 j j^ 2 j ^Jp olaJaJl LJl}I. o-l>-l jJl 4jjJaJl oli ^>Vl 4>- jbll J J jJal 

Jp^IS^jJJI CPU _> ispUM Sockets jlpI^JI j! flails' . obl^ljil^^dljb^^loUjJJl^ ^ 

ol>- jUl ^j/ 2 * ■> ^Vl 4 >- jill ^Jp 2 jSA*jz o .UJ oJlS' _)l (jl Ju^aJ.1 isibcJl o ^ ^w?L>- lot ^ 

.u^b j^il ^Jl^aJI Si ^ 1 jj (j^bJ ^Uaj 4pb-oj ^*p^ ^ 1 jilt ( S ^ - 

FORM ) JuSCiJl JloIao jl JiLill ^ : JSLill -1 ob>- jill o yd ( olio j-° 1^2^ Ijj boj) o^ibob*-o i*-|jl lib-A S 

. j»Jl ^—^1 j£ ^-\p jr'~' ^ ^iin •■‘■'^i 4 ^ „j > 4^* jil Si, . j .-^bil OjJOaJl jP* • ( 

1 / . ^1 4^ jil RAM s i/lJUl j CPU glUll ^ (Chipset) V-^t >lJI v -^ 1 ^ " 2 

.^-*> jJl ( j»vjlio 1^3 i>- jill l^oP-U ^Jl 6j^3>-Vl 3-1^- 

s— wjU-1 f'l^Vlj • ^w-y jJl 4^15^1 j ^RFClS ObUaJU 4obb-l — jJl ^j-vjblg 3-1^- w> jJl ^jvj1j2 ^ "3 


. ^UaJl obJl^jj cP^ jilt (3 4^-jil jobyAll ! ^UaJI "4 

^Vl 4>- jill jl {^j. | c ^-o JS olio * j~*i • ^1 ol> jlll J j>- (Jp Ij^li jjib jl -O- ^Jjsj JS ^Jp ^ 

. 43 -U iUb-J ^Sll ! 4^- jilt w^b^4?l j^o c-3 jju jl ^*»b-y , 1 sUill-J • L • ^1*^-1 ^Jyot^ jl 1 J jJlj 4u2«Ja jil 3-V^ 




t \ 

Quality motherboard ^uuUll * ;T1 ; «ol!1 a^l U> (6-3) 


jlpeJ I (3 oULJl ^,<3* «)1 £0 jjbcJL ^oPsj “1 

. oUa ^j*u ^»ww»JsJ I -2 

(. . • v^. L/ali ji)l) J^L>- 4 ^L>jo ^ j2j -3 

^ Jbiij v^UM j Ifei'y dJLSU* jJI RAM SJl^JI 5 i/IJJIj . CPU gJUll Sp^j ^ ^ *>■ jJUl -4 

•^J^T ^3"^ J’^d <3^ 

iJl ^wL*Jl S jS'lJJl ip jij jIwULo • ^1*11 ip J u2i%m1I 3 axp B^L jJ iJjl^>- ijLli i>- jJJl -5 

(^Jl 6*X+*i ^xJl J -^Si SJS' J 

w\3 lUA^ ^Ip JJLj 3^^ 3^ ^ *)I w\3 lf~S' jJ ^x)l 4 j2PcJJJ Oj^P-Vl *LP 4P ”6 

. dUt ji) i^U- SSUaj ^1 JihJl 1 1* Ju^ Jj Bj^l £$1^1 

4p 3^^ 3^^*^ ^ J"* 3^ : j^sot ^w\^- ^aJi nipsGt. i^jlp 4 ^ ^jji “V 

. 0 j^xS* ^ jpl oI^jTj ial 0 jS'lJJl 

ojiC Bjb: Motherboard f\ i^j>l o j^ll jlfJUi. jl*JLl i*^ 3 ^ Motherboard ^1 i^DI s^ -8 

CPU gJUll . RAM iJl^l 0 /tut 3io) ^ oU ^11 i^ 31 ^1 ^ jUI jS ^fl 3I4JLI j* 


. SJj^^ ( ^11 — 



J>- jJUl 35 ^ jl . 3 lgJU| 3 IfeS'jJ io^l ^a2Jl 3^ Up Jp-b ^ ^-UM ^JaS JS' 3 ^ l^lio ^1 ^ jJUl ^LJ 

3 wl^- ^ B ^uS' ob>- jDl Jcf- U2^ • j>-\ 3} J/ 3 o^lxp-l cUlx^- 

Ul • l^o->&>- jl IgJlSw ^lixlt ol> jDl ^1^1 3 cJ^lxp-t u>sj • La ^pj ilOS ( j^jjLJI Silij 3io oU 

^ t i>- jJJt yS» ^ja l^jip cJ yc]\ IxJp J ciUul . I ^r^S' jpT 3} J/ 3 ^ V t Sp jUt V I I 


. 4^olxil 




J Until jit M / i>UUil JlJtfl 
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gyjAAll Jl yU jJI 


U Ijitftiil <ul jJI ^ y$yUI<uLd glUP 


^d£JL iJ jLiJ l^ul i>* jJJ iilxptll ^1 jjV I JuJ^ uy?iJ- oLalJLj . JuJalywo jl JlSw> Jp I oU- jJJl JlS' jib 

^Ju^vwsJl ^Jyolx»« ^»vob 4^- ^IJl ^Jp ^^l»l ^ ^ysP ^ J 4j2j ^uLa)| ^-P jJl ^Jp • <J^U 

(form factor) 


|»A2J. o ^ ru5* 4P oL*>LS <jij l & ji jj ^ Aitjpyi* • AT j A U* ^Sb*£j J^ij i>- jJJl ji ^o 

Ju*jJ CUo-o-sP CaSC « a jl \^ . <^*ybLl ^Uaj Jl?-I Silx^ oL*>LSj olj^ iilxptll Ju^tjJl 


. Ja.3.3 wb>-lj JuSCiJ Jy^U<-o 

' \ 

(AT Motherboard) ^121 ^iU^UI (1-8-3) 


^ JoUit 11* jliot jlsJ. AT( Advanced Technology) JJLtJI J*U^> ji j £^aj jJ-l J ^1 ^ jilt cJlS' 

0oUil i>- jJ ^Jp AT i>- jJJt ^S>- I jia^wwO ^2j ^ ll J • OLo^lll 4j|jj ^ Ju3 

y> Power Supply Socket ^)fl i^UI J SSUaJI H* j . i^JUl J Uj^ jl£ll j c~i* Key Board 

jLjw>-l ^sj ^iUtS ^Jp 9-bjj ^\jj^ jLi> I i>- jJJl Jl ^L/ai.^ J5w> ^Jp SSUaJL SJp-j Jl^-wU jjib 

^3-U cj5*UJlj ^l*il j U UIp j. ^y^jULt ^UajJt jl SSUaJt SA>-j U| 


. l^y* JsVl oljlJup)fl j\ Pentium2 Jp ^1 i^jJLJt j* ^Jt (ju 










j>- j a 1995 ATX (Advanced Technology Extended) J-SLtxil jlSol Jl oLUaxll 








( NLX Motherboard)^! (4-8-3) 


o ^JUil y <j (j c-il .ATX Jl £>■ jJ 4^tJj ^ o yo ol> jDl 

CAR! 3 


NLX Motherboard 



http://www. computerhope _ com 


y> l^p-l jj| Si j*j*j ^L^cJt . l& y&j j JlL« IjLtjol Ia j£\ j Lg-o^l oJ-A c5 j5>-l jSl lib-ftj 

. Jp4 

AT jilt jl j. S^>- jJJI ^ jj ^Jl cJ^K *& jJt /^ f ATX i>- ^1)1 j AT y» <J jiJI U /^ 

# ^ 

^Uaj ^jA AjUspI ~U_P LoLaIo A'.s'.C j ^^LpL> LoLaJj ^ AT Lot • J I f-kiil /^rO jlgpl ^“>Vpl Jp w ' ^Ssj 

. J^p>l y>1 ^JL^eJwwil ^JuJLsixxi I 


a>* jJJl Jui £>• oIp ^JU ULt ^JIaII jL^-t 4J2 >~^Lq 









.The Place of Manufacture ^^aJI jl&> -2 
. ? ^ jJl ^JUil y* to : Processor \CPU ^JUil -3 

JwLJL j3 t 1000 jt 800 y 500 ^ Ju2i%JI 3JS jJJ Jl^ Jl& ^iu ; ^l*il $$ -4 

Wr jJUl jl lc^ J^ <bl (Jp ^^o-Jl SJIp d~~J I £>■ jJUI jl ciUS (. ^1 4>* jJ jjJb g^Uil ii SjJj Ul^P c Ja.>-V 

. oJjJa>- ol^jT 

4*^ V 1 JjtaLJi JloIp V ^Vl 4>- ^JJl jJ ^Jl ^gj^g.ft)l jJl 4y>S £)l ]RA]V1 SlZe <Uj1 ^*jL*Jl 0 j5*UJl “5 

.\Jl*ja f*Jo ol> jJJI cJLp! - (Ju2sJlI j ^ 512 ^ ^1)ldjj (ttU- 2 )^ ^ ^ jj s^U di/V 

4jV ^jj yo jd*Vl ^dxJl jl Ju,rg.fl.i>j (. Ju^a$l <jlS* y£\ ^dxJl jlS* \^S ! ^Jl ^ ^2*^» ol^cXS sJs- -6 

. PCI Express -Jl J\ <jVl Ip pH\ 
.RAM Type ^lyuJls^l JJl -7 

^%vJl |^pJj ^V I 4^ ^lil ^ oji>l ^^Jl 4»w^LwJl sSa ^ I ^\ ( 4^*>LwJl sSa j 4*»%*> jJl “8 

_JI J (X AGP2) J\ X AGP4 ) ) dJUS Jp Jju U ^1 J>- jJUl ^ J^jJ.jjJl* cuJl fl jl^l ^1 ^pLJI ^UJI 

. jlS"l ^ywvJo JJwLjJl 43U2J 


^ ^ La ! ! 4^da 4^*d <Sa ^ ^1 4dLd O** L^*d) ^jl ^V I 4^ jJUl ! 4 ) 3 ^^^ 

^>Vl 4>- jJJl ^p ( ^L/aJU ) ^j^-wU jjisJ SJjLJl o £ j\ o j-v^Jl o £ j\ 55wJl o £ Jlo o j £ ^Ij ^Jl jJJl 

. l^JU3 y CAS j\ IS I Vl Oj jiJl 0 Jj5s C.^^J 4***> Oj ^ ^1 




JUmJI toil jJt / jiiJtfAll Jlttl 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI <uLy $liilt JB* 


j (Asus) IS ji,J\ (Giga Byte) c-jL U^- (Intel) j£l IS ji> fi\ as- jJJ inwall o \S yJI ^J.1 ^ j 

& & & 9 * & 9 * 

jl ^JalwJ jl . ^*ill A>- jJJI Jp ei js>- jjs AJblSd> e J>\i jS I J ^1 <b- jJJI I^Jls-IJj ^jUl jjj j£i\ J^b- ^ bl AjC^ail aS" jZ Jl AS 

: ^»)ll b-Jl) A*^yall ol S' yJI oJLa . Motherboard ^»)ll as- JJI jj j* ^ J <3 jl j-i 

. (Black j\ Green j&H I ) y» a5" yJloii ^l as- jJJI jj jlj : Intel Jil 
^jA, j ( Blue jjjjA ) ss” jZ Jl #JLi ^fi a^-jJUI jjJ jiUj GIGABYTE c-jbb^s— 


. ( Golden ) y» JtfyJioJLA ^)fi as- JDl jj jtj Asus 

. ( Red y-Sfl ) y> a^IoJLA b-JJl jj jlj MSI 


4 

<r 

4 

<r 

dl «. 

» — 

A 

<r 

4 

<r 

4 

<r 

4 

< 


.( Blue as'yJUii ^l fc-jUl jj jlj : ALBATRON aS^, -7 

j Zotac j XFX j JETWAY j Foxconn j AOpen j VIA ^EVGA Jb s j^S" ^ y-1 ol—S " jZ dL * 3 
£i\ ol> jJUl jl Jl g* U Uj . /S'! ^-^Jl Js4 ja I^p d^JI dKw . U> jj> j Biostar j DFI j PCCHIPS 
^1 ob- jJJI olS " jZ ^ Standard IjL*^ jJJlLu ^aJ Black s^«Sll jJJI Lib- o-b-i 

Lg^~«L^aj (J ^Ia^-JJI jjJ (Jp Jail^ cJljb ^1 ol>-jJUl i_JLpI • AbJ^-l 




. ^-Vl .^Vl ip- jilt JJa^Jl ^JUil jl iiliJI cj £ j\ ^1 jJU Si*>^p 4 J ^ IS| iw^wJt 

? i^Jiil o. j jivJU JLLpI jLp-VI j^iaj : JJa^Jl -2 


g^JlLl ip- jJUt Oj ji" JLp-I Jikp !<w^wJt 


^Vl ip- jJJt oJ^Jj oJjfc ^Vl i>- jl)l ^1 ISjj 4 J|*LI**>Ij 2 ^ 0 jil ^ !*l j-p- 


VI 


UM jcs>j aj >- pJUll cJ 03^5^ ^ll (capacitors ) JJap Uj«i jiS^I : JJaJI -3 

. 4*3 <Z*> ^l^PcJwwj* I 


.I^Up-^C<p O jO CU^ol jjisj Jii ciUlJlS" j JaJLyaJl Ju*^- olitSsil ojJlS ^JlP jjfc !<w~wJl 
. IgJlioj 4Ls^o ^lijl ^ oldSCU jV ^ ^JL3 JtkxJI ^jJL> ^jJJl • oLJjjiSil'V I j\ ^3 !*lj^>-Vl 



S C JJ aXi 5jU)l j\ ^Jliil ip- jJ i Pe33 ! 1 -4 


. olpclill (jj ylflJl JJ 3 0 jjiJL lilpoj iljl^-j l*Lp- lilpoj iw^wJl 

ip- j] j\ SjUJI *\ jS> ( j£*j ^ j . JS'LlLI oXii Jul*b iihjfc • SjliJI jl ^JUll iptxi Jlp-I ^ ^Vl ip- jDl jJ6 V UJp ; * »>!■>» 
! iJbJl ojj^ai\ ^ 4aJ 23 *1 jl • 




? ilk** O-J jl 

til j jj j^^Jl Jjlsj l^l^o RAM s /'jJl Jij 9 ^* l?* j-° /^ 

. d «Jk*J >*))* 1 4^- yjt (j! *_i jJ^sj ^ tal ^ 4,»kvw 4^ jJJl <jl *_i iccp jl-ij] 





ja Processor \ CPU 
>»ljSf! J* jiifj Aj 

Ajfr V 3jUuJ! tiSja-aS jAj dJili jjjja«£]| 

. Car SjUuJ! 4U* 2 



(gM)V 


is/Ui 


Sa>-j 


CENTRAL PROCESSING UNIT 

CPU - Processor 





^ y ^wo^Jl j^aLI JiAxJl 4 jLU j-uaj ^£*1)1 y& j\ 

^La)1 ^j - 0 Lg^o \^3 . wwoU^l ^>U*$I ^rO-i- j^ljVl jt^Ls^l li^L>- < w ***»U*JJ 4^vjJls ^LojJl 4sLU-s jOu J ■* 

. LgJwO 4s jJJail AjQ? jJU 


t|, .^ 1*^-1 d»*L> l^-Lws^ ^ ^j»g ^^Ut ^Jk^j^lt ^t C-^t ji^^ft y& w\j»L*Jt Us 4 ^ • 4 »o^j'\^jl 4 $U^ ^t 4 ^ j»j* y& O^Up jt 

• 



4^L>>p JdU ioLwji-l oLJLaJI *UL ^ j 2 j ^i)I . (w^lsUt jlgJ^- ^IaaJ ^Jl oULJl 4 *L-Iaoj g>sl jUt J ua ^ jaJ ^Jl ^a ^ 

■ Jio 4* l dJa.*li c^Ui<>-*Jt ^UL ^ > j&: ^Jl ^a L^l j . 4 *jLwU~! c^UUsaJI y& y&j 4^wji)1 j <—j jU^Jt j ^ jiaJl ^ 

jt g * * ^ j^^ ^ jjj I ^ -■ j .-^ UU I LUl> 1 j . iJLkdl oUJUaJI La j^j • OR — XOR 

6j^J>- 1 Jlj oULJl Jjbj lg^3 Ig^sUS'j 6 jS"|jJl yo Oj^-JjcJt 0*1 Jbj 0 jS'liJl ya ^J^CJ 4s j5* jit ii-Uil aJs>-J ^ JJL> S 


• ci^ lc^ Ji^£j ^UJLaxJI ojji .^ji-lj Ji>-jJt 

jl^p Jp ( Program register ) PR J^AI J jy£ \^\ys> jA\j s ^t jJt UjLiJ ^Jt i*Jl*JI c r i^ *1 

.( ^gilt index register )IR J 1 $^ j (lUdl J jjaJl 4 JLp ^Ul y»Sft 

. 4 ^LcJt o j jL^) .2 

It o*A>c^wo <j Igjjj^ j o jS'tiJt j^tdt <wJU- .3 





Jl yU jJI 


JIAmJI jJt / jriJuhAil JlJtfl 


129 


y|>*2l ^ <uIjJI & y^iUI iyLd | 

.<U«*LcJl Ajyij .4 

.5 /lilt J! CPU _)l ^ gjbdl J* .5 

cA^«UaH 1 JwoiXJ y^p O^Ip <J ^5sJ AaJ^IaU jLx^I A^-LoP IaJLA^> -L>- jJ HUp 4 ^UjcJ1 wLU^j ojj.i j j&j 

y?Jj (ji dU&^l AjU AaJ^UII <wJU? loJUP .S^tiyaJl Ua>- j ^i?L> ji\ jlpriJaJl J J J^jJl oLU? ciUS ^Jp 

oXJxj ^jUM ^°U jUt J j?*- o*iUM ^°U ji y& BjLp y&j aaJ?IH1I 

! Uj^-^Lw4>I CPU AjJ^S" ^11 aJ*-IaJJ oJL>-j ^JJJbj 

.Ajjiialt jJt (^j£) Ja^ygj jHl ^I^Uaj j Jjij jJl 6 J jy>JJ ^«U jUl -LAu — 1 

.iJikdl j ioLvJ-t oLJUaJI *1 y>-!-c^ 


oLJUaJI aJ^Ia* 1^-U>-Ijj j%jb ^yllj * ARITHMETIC & LOGIC UNIT (ALU )jjta«ilj ^^>UL| sj>-j -1 

. A.SlaUlj ioLw^Ll 

^Lvil jIju^I <^y*>U>JLJ ^UjlII SjIIoj j ; C U (CU) ^S^xsi\ sjl>-j -2 

. Lg^o 4 j jJJail <*j& U? jJL pLiJl J^>-l ya l^wo w^UUl 

^jUj J wLj ^JuQ»AJwyvJ ^ll AjUIaII Owl?>-^ yf^P AAJ 0 ^1 y J^P OjLp AP y*^ “3 

Lgpl ^w\P <JP*^ yA c^wilj L^^2AJ J^P L^mmdI ^ d-| C^ULyyjUl^ AjjS* jil AjUIaII 0-l>J d?UU>P 

. ( Jp- J j ji? Jp O^^wJkl ^y*» jHl JUxSCoj) . J^>C-wwO JlS' fj L^l ^aU^-J J^®^ 0 J 


. J^>-T ^Jp (w^y*>lp- J-JT . AP ywJlj I y l^Jwo \gi oU-Ull ^ySjj 




Processor Module all&oll juLti d**$(4-4) 


0 wb>-j Jjl ip y*> dJlS* ( o-b*-l jJl iJlill J i^dS ^1) MHz y Swb »- jj ( lock speed) ip 

3.5 ^jLvj U 3500 MHz loyd> Jl JJ ^ jJl ij-lxil z>x>-j ip j*» Ju^aJ. 4.77 ]VlHz ^jLd> ^a>cd ^^»L>- Jjl J ij-bw 
.GHz jj ^ * k ^ s >- ji I d>bbUil ip j~» jyu dUUJ . GHz= MHz jl d**o>- . (GHz) y» y b>&*>- 



! Jot y Jl oX& yj i jS 1 i & j~+> ^l^il ddo Jp ^JUll ojwb ^l)l *Ld^l yd£)l iiLjfc 
<dLds^l jll y**Jloj 4 +£> jJl y * < j3j ^j^-IaII j! i? yd Jp IJa jjSb c jjS'l *bl yla*j lK^' ^ JtJI c 5 ^ g^bJJ jl ’^txil ^ ji "1 

. pbl Jd^l 4 jI IdA jli 33 jilt J dP d>y> d^jj d>LL^?l jit yvd 4 J y>-l ^Jb^oJ Ldl (Sli 4dJl 

jdl oUUI ^ Jby Jl dUS ^1 US' FSB y\^\ JibJI **j> 3 I 3 US' :FSB (Front Side Bus) yl>^\ J3UI **j -2 
yO 4^dsJl yvd £0 JiU 4.ddd> JJl d>3 jJt l-dyd ^\jU J5Ui (iul jdjJl) i~wd jJl 6 jS'lJJl Jt ^Jlxil y J 2 d> 

U^dp-t jj5sj d~^j c Jldll Ju^»# Jp 33yjj dld^l jil J i^-Ldoj c-idaJl y*d j y Lot jJ dUJJj coU ybd.1 

.j £ I M J**j jlsJI ^JUil jl J*j dUS jli 133 Jib 33 Jb jbJI j 100 Jib ^Ju 
pbl jli c L3 jl L2 J\ LI Cache s ^SIS cJlS' pI^m* :( Cache memory) is^ll s ^lUI -3 

duLl>c^ y* dJi 2 Core i3 

. duLU^ 4 ^>u L2 ^ dJt s J I jb Jwu ^ Ul Core i7 

jl eds^j J*ju jbJt ^ i^ll s yS'l jJI dots' ^>111 J : L2 Cache memory ?y y> i^ll s ^1 III **y -4 

^ ww>coJl j t Ja^dJU ^Ldl ^ yj ^jdo jJ ya 4d^ o jS'ld Joou d«3 jJl IdA d>li-l^5 Lolj C ^llxil yj jl dJj 

^ jr^i d>bt-Uu>o Sjjldo pI^I ^d2J $2 jil ^jjLwwo y j doU yLS* d^- 2 jS'td oULbw jl 

jli j^l Ut i^JLdJt obL-Uit J Ija jIS'j ^JLxit ip j+a c-dpaJ ^jLd I^ip y*>j doUjLS' d^- 2 jS'IS Jp <£y£- 

^s>xs>xj <£*£■ 2 jS'IS Jp ijjj>eit diij y* ydSb ^y^t ^^3 doLyLS* 2 jS'td ^yJl j ^ Cf* vdbL-Lxit 

.dob J-LS 




Transistors ol j ) I j ^JJl pj*J-l 1*. JUaij Transistors Size ol j^Jt ”5 

£z*JZ Jt 4^1^P *£> j*j>i ciJJS j'vJl 0*L& • OJ lgJL*i»l 6^^>- ^il 

. J3I Ljl ^>- UUuJtj SSUaJJ Jil dUAS" c j^S"l l£ <• olj j^y\ J * Jl o*LA 


Way processor work ^JUJI J©* ai^jla ( 6 - 4 ) 

!^A ol jlaii-l eJA t j*a|j*ill .XauJ ol ^Jas»- <oli j^lj*i(l -XO 

p ja> pj c Decode aJUjJI 8.1a j^Ij^I *Ja -uoJ ioj^UI oULJI ojao pjb xils y> lj*i!l gJUJ.1 Ja- jl -l*j ■ 1 

. 4jjlkll oULJl iwUasj gJbJ.1 

J iiji»silj lAOiu il jil j^lj'ill t— J alj ^JULl pJL> • 0(jJ*lJl j Jp J ^ya^-l 4P J ^*5" j\ li gJULl 4P l*Js -2 

. Fetch. iJu*Jl *Ja ^ 1 3JI s ^IJUI 
. iJl jO*J| 8 £ I jJl Jl JL-jl pi Execute y>\ jSl I Juio ^JUll ^yu -3 


Slow 

Storage 


f Hard Diive^ 

l 1 


Fast 

Storage 



instnfctions 




I/O 






[video Card^ [Network Card] 


Mouse 


] 


Keyboard | 


Serial Port 












CPU properties a^joll aJUjI jallm (7-4) 


. ( speed) ip^JI -1 

Jobcj jl gJUJJ j£U> ^JDI jl ^U> jbU c4JI iap jS ] js> Sj^UM sJU : (word size) iU£)l -2 

L^wLp <j1 ?Jbt<jLJ 3 *Xp j^S*) ^p ^fL*J *u*,pUM oJjb jl (J ^j&)l jjl . c -L>-! _j! e ^*ll 

Cj 64 ob oil 1*1 1 . c~j ^ j l^« J5" LIS jl ^eJL*j oli-Uw llliA 'Jc^i . <L2iaX4 ji ioL™?- oLJL^p 

.( (bitmicroprocessors-64) 

0 j *lS* ^*jp Sjl*p ^al ^5" (jl^ jj-s 4wl»w4 4P jjP Ojl*P ^A ^-4 U yj I ;ssJL*l\j ' ^ l|^ ® ^£"1^ 4^*** j^S"! “3 

<_LUtS (Jpj . ^Jj e-lio O Ifil #-l>-lj 4 a 33 o-Uli jp o-li£> 4-1-1*11 o-l>- jJ ^laL jdl IJIa tj}** ± Ia-UPj. iuUl 

(_! j*Jl jaIjI jl .£?>-jj l^-Jl 4 ^PtDl gJl*ll ^tat .,.^1 C^J-cj ^Jl«lL 4 1 .,<-37 4 « jS"li (_J g^U jrJl jjji£ (j"° 4^ 4jlJ 

^oU jJt j^tjl ^ -A^-U jl ^tjl \ C XS" o oJ-A 3*1 yi ^jJL> cJ ^JUil jl ^1 ^ jJj Swb»-lj 

3*1 j& ^l*il <j^***i {JP* j** ® dj^> jl Jo ^ oJ*j&j *bol ^oU jJt Jai^- ei ^yJl 3 j£\S}\ fiJ-A jli ^LJL . dwLijjJ 
^U- g>sU jJl ^ ^ jLgjL-l jwa3 cu^j ^ g>oU jOl jJl 

^JL^UvJ 6 ^IJJI jli ciUlS J. 6 ^IJlII J^>- ioJL^e^wwil 6 j^H (J-° oi* 

&Xj£j ^ j li-l jOt ( Ja,tf.>-) ciXwwo ^ 

. Cache Memory ^JUlt ^ i * ^ jil Jl s ^1 Ul iwoi' -4 


(cache memory ) a >^1AI1 (8-4) 


p ^ p p 

,uj ^§3 IJjLj Lot J&zSi*i\ I 0 L 4 jl*il J-sP 4 P j-4 (Jp ® ^ I JJl IJ 2 ?- ijuL,4 4j«ia3 

.Ji^^lkJI 

I j *~*p ^%-p -j ( ) 0 j^l<-Ul 4 p ^% 4 > L^.xp ^JU^ li l^y^ 3 c^ULJl la g>cj ^ ^2 j *u$jp3 S oji^p jl 

. ^Jl^JJ jUiot Si jp jCjuj( ^ w> (jj ^ W*^ Lg^£ 

S j5"UJtj ^JUil ^UiJt JiU ^Jp jSj jJt^pij 1^0 £\j ~* I iol 0 j5"UJt <l*£J 0 J^JLsP S S^>eit S ji'tjJt jl 

. 4-o I 




jCju iol /L*JI B jl ilSbtll • oj j&j* aJliOj iol j-JjJI S /liJl oULJl <LLS"j o*I/j ^>jjL ^bll Ji*p *bil y 

j/jj o o /UJl o*La ^bj ^^»>bL| bL *bVl *bVl /a*j o />ba lg.«.a JuobcJl j ^Jbcoii <U**jJL 4^Jaj 

&/eil o / I JL3I ^ /£ ijjbLo OlSjl <J S y* j£\ OLo jlxil t^bbj ^bll jl J^JjCUwO iJl jbjdl o /lUlj ^Jbil yj i*j ^Jl 

4jb o|/*j jl oULj <wb>- ^bll wb^j b*up . l^-Jb ipywvj ^bll Jjbu b? ^Ibll Lib ^S*VI ob /*il yy>z2j 

"Cache Miss" 2Lsl /uJI s /UUI ^ Uju^ /I ob jJbil ^Ul J gJUll J uii ) ^ jb LI s /IS J V jl l^p 


. 4bl / a)I o /*I jJI l^Jb>- Ujl^- ^ jb I^p j ( " Cache Hi ^ ^^wwj 4**p&ll s /*I«-UI L^-Ip cJ y 4^bcj bl c 

. ^jbobJt y£ La /> y £~*JJ ^Jbil *bl Jp j/ ^rub lij Lb>- l^P j-^J o /lUl oI-A oi 


? b^LvJl o /IS Ju>aj c- 


^Jp ^bil jixb-> ^ ^/j LgbwbtL^I <JU9j ^JbuJJ b ^ /I ^/J ’ ob /*il j/>-l <Jp — !^ 

-Jl o /IS JlLo . . . y !& j iaJ ^ /-I 3 jb <J ob /*il 

« a J^bco ^x)l oULJl 4 p jjj objS* ^ aL j i ^jilSsJl B /IS Jla — ; 

^Jp jbj Juobco b2i LgbsJj /bco ^Jl oL*Jl JlSwIj oL/ ^Jp L***> jt-bo ^ /l^Jl o /IS j! 4^/bl (J ~ ^ 

. /isai j obUl Jp j/Jl ^ j. jl oULJl 
? RAM Memory & Cash Memory ^ J/) I -: ^ 
(j l^^bcu-l (.oULJl jlSvo ^1 co /IS Lo^^S" — 

jt Jl® cJUSb j <.l£y oUjl^^I J 1^1 cRAM i^bJI s /I jJl jp Cache Memory otbdl s /IJJI y*j 

.LJl>- Bj-^b>- c^tw^l ^/l oULJl j\ (.1 j&j ^JL^tLwvJ ^/l oULJl j\ cl^J (Lgbb jl y ^/l) io^lill oULJl ^jj/- 

-bu j/Jj cjbbl Lgbp Ju,^^- ^ 4jli cSj^bJl o /lUl ^y* oLLJl ^Jbll «^Jbj Ls-bJO c y*j /IaJ ( jb jP c-i^lb jJl oI-A 
^--IIaII /bell (^1 SiLbJ c4^vj2j ^Ibll 4P I jC^ Ibjl o /lUl 4P j /o b o^lp o jO 

.U/S/iP^JI C» ^1 C (iJ^L*>Vl ^JLp) l c fX ! o iJLsP /I S jJLSJl c-i^b ‘>» +++*+1 RAM s /IJDI J 




\£ cli iLU Ju^*j j cobbbil ^ y jiJb JL?-t L s^U (.Cache Memory bLUJ s J\ III BJbli La 

-b^j JbJUj cipy^vj ^s-j} ^Jl oULJlJ J ^Jl <w? ji ^Jlxil ^Ja.*.i> b? <. j^>-bJt jbjl B*ub j JJJL> I Jaj c^pI BjJi ^p 

. u-uit u^p aaUbVi 



^p B ^IJJI oJii jl ciUS c cy^r Mr ®b^j cCacher ^j^JI <. ^ache ^*^b BlJtil B^tJiJI 

.B o*La 4^vjib obbJt 2^1*11 J^o c(.sb*Jj yJobo J^btj oUJalllj gj jJJ 

cJUaJI ^ ^Jl b% cM ^^Jb^cit iaL- /VI olS ^1 jJJt J ^ Cache Memory bLU. 1 ^ jIUI 

Llj to b^Ip jl &jUlb iUi) U\ jJl > Jl b ^ 1 jJI j <.\j&- fJ*j La cJLaJI ^y> ^2Jli cRAM li\ ^i*Jl b ^ 1 jJI j cHard Disk 

o jj liJ c l^^.o ^LJl 4^ ^««Jl ^ 4«o I o ^ ' !*Jl ^1 JUail ^Jl ^^bLJl ^u»»j tab^P ^bi^l Jabj 

jjio ^Jl obULl SiLJj, c^JL^ g i^Il IgJLlaj jl jj obLJl l^J Cache ip ^-Jl iJlp bL£ 

jilt IJbl La jJa^o cB yi>Lo BlJtil B ^\jS\ l^>* jpx^j L^li coULJl oJlA iJl jj ^ Jl B ^S"l jlll ^L^- bJlAP j cl^JJa 



-: LI Cash JjVI^^juJI -1 


4a>-Lwo ^jJx^y j ite JljJ jl j ^ ^UwCJ 4^-L w<» 5 " 64 1 ^>Uaj AM 25" jS> jt Cj j^it ^ 

. ^ILit ot jj J^b 2 ^°^ j • Pentium Jl obbb^ Jj^l ^ji^il j L2aj| Jj'ifl 4~jy£ 4^-Lv^J" 









L2 Cash j&l -2 


21 .| s>a‘. a j£t A>- C^ilS" . _)1 JiU gJLxJ.1 ol jj ^^ivwll jl^ul J SjIUj 


« _/lUl J^Udl j J yp jJl 3J jq , J Separate Static RAM (SRAM) ^j, oj& U s^U j ^JUll tejSje 

. Pentium Pro & Athlon oU-Uo j£> Si j .RAM 


Pentium Pro 



L2 Cache 


Athlon, 
Pentium II 




LI Cache 





i 

n 


n 


12 Cache 
reduced speed 


: Pentium III & Athlon XP & P4 J I i* ^ j l 


Athlon X F*, 
Pentium III 


J& 4>-lol j JuwbcJl Lo jlp j 



l 


LX Csiche 








JUU1I jit Unit / (>UyUI Jlttl 



j*»$ <uIjJI >» y^iUI yLd jfiltp* 


Athlon 64 

X 2 


LI Cache 


i_2 Cache 
full speed 


Athlon 64 

X2 


LI Ca che 


L2 Cache 
full speed 



_)l ^JIaII J->-b a5" jS> ol ^Jl <upL jJI ^ jjj ^ ^ ^ 

.^JUa J£) sjtf-l j L2 o j~p\ Jwi Intel J^l ( MC) memory controller 


Intel Co-re 2 Ouo 


(Cle-*2| 



Intel Cone Z Quad 


cc«* ap 


[C ■>• « -4 ] 











L3 Cash dJUl J.I -3 


Phenom II X4 d^jb-Vi oU-Uil j$> dJUb -u. ^ . Motherboard ^1 a^JUI Jp ajIjJI J L3 o j£> 
L3 ; ^ ^vvwull Ai I Jl^wvol ^»0 ^JUil J^b «l^ J£) L1+L2 ^U-l j,> jp Jj^ AMD a-S" y, lf2A> Jl j 


<uj^[ 1 «j^so)l ^2 ^ore i3 ^Jl ^ itel ^J*ol aS" jS* I.^T.g..J? ^ j^o ^ . j f ^p^obi 


AMD Phenom II X4, Intel Core i5* i7 

[Core 1] [Core 2 ] [Core 3] [Core 4] 



^JUJJ Owl^- w\i ■ ,U>-^fl ^JT WiL>l ( j& j! ! Ja. ■ .2.3 oL« jlxil j jlj jS*UJl 

. 2^)l*il 4 j^J 1 ^J<Jl oLo 


^SsJ oULJt SJjwb*- lard Disk u^UaII jilt <J <b j>- j* Cache s iiL^j 

. Hard Disk _J| J>-b Ijl>- iJU l$Jl J^^Jl 

\ 

Cache Memory Module auijl a^lHI juLjjj (2-8-4) 

..d— ^ . CashJU a^UU Hit / Miss Jl Cash Jl 


( ^tsai Jp Jj»iJL ^ Z,jM\ ao ^JUl jl ^ ) Aojlkil ao j ] uli UikJ Cash Jl iUs-i Ji*j Hit Jl 

Ig «P Cm>cJI iwid J ^l£)l ^Jp Aj A) jJJall Ao jl ) Ao j)Uall Ao jJd»l >_ ■ Ibl tlS Jl Ailpt^vol ^>-lP Jioj AIlSS Jl 








1 ol c j ^ [ JaJl J Jl IIa ^1 Miss Jl ^LS Jj {}£ <Cl ^Jl^ll ja j ( ^ ^Sll v-L-SlI / jliJl Jp 

. flkJl ^ JJ ^1 J*5U^I Jl ^JUI Hit Jl ^ 


. 16 MB ^ jVl j9- Cache Memory « _/!•> <JI cJu? j j 


CPU 

Registers 

Cache 

RAM 

Hard Disk 


Off-Line Storage ^ N 

(Tape Drives, .v J? 

9te) *r >T 



< 5 * A'MjA 

/ 'ls\ (8 


\ 






•’.'--m » v. 




CPI 

1 



LI Instruction 
Cache 




System Bus 



Main memory 


Storage Device 


SIZE 


CPU 


COST 

Very Expensive 

(part of CPU) 

Very Expensive 

($150/MB) 

Inexpensive 

($0.5a/MB) 

Very Inexpensive 

(S0.0025/MB) 


Least 
Expensive 


CACHE 

RAM cannot keep up with speed of 
processor, so cache stores data/instructions. 


V 


RAM 


Processors can access the data in RAM at 
faster pace than storage device. 


MEMORY DEVICES 

Running application data and commands are 
transferred to RAM. 










JU-JI Jlttl 



Jl ulA jJI 


y|>*2l ^ <uIjJI >» y^iUI yLd 



core 

k j 



Bigger 




CPU Bits Types ait&JI m aiUJUJl ,c1»if(9-4) 


Intel 8085 ^l*il Jju ! c-o 8 oli oli-L^ -1 
Intel 80286 oli-lxil Jju ; c-o 16 oti -2 

AMD486 & Intel 486 & Intel 386 oUUI Ji* : cj 32 olS oU-L^ -3 

obLlxil Jju ! 64 oti oli-Uw -4 

. . Jji Uj AMD Athlon & AMD K6 & Pentium4 &Pentium III & Pentium II & Pentium 

64 j cu> 32 oU^-bua ^ ^ j . ^L>V1 oJj& 3 IjLtiJl c*j 64 oli oU-Ijw 

J^U (J 3 cua jJt Ju-Iai> dUi j jJI JUiJM j~*j j 0wLp- s^U^j 64 !bit o o^USsJI j SjJill 3 ii^Lwwj 

32 bit 3 • • <wJ-vaJt jilt 'y J j RAM iJl s j£\jA\ 3 ^ Jjjil otj^" 3^ J <j-° oLJ-wJt 

Usable ^ 4J1 y^ji l* I ^ 3.50 3^3.25 ^ ^ ^sl-l 

. . i^jdl iiUJl Jio hardware devices sj^bU |>l ^1 JaA I ^1 Memory 

16 3j^i 4 bit ^ 


CPU Form Types 


., -iUUoll (10-4) 


: CPU oli-Uil Ijj jijZjl\j buj llU 


Slot 3^" ^ ijkJUo (1-10-4) 


|J^- jAj ^kr. .. * i>- jJUl £L/aa,dl D_j yS\Jl J ja»o Lj^SJ 4**£j ^ j ««JLa) Slot 




vww cpu-wortdcom 









Jl yU jJI 



JUmJI jJs JtfUJ / griJMhAil JlJfl 
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ylji^^i &*§ <ylydl jf y^riUI <uLfl 


: £ /\ J! ^>j j^l J! gl£}\j asUl y»j . g r J5Li Jp a^JUl Jp ^jif- SOKET 

: Pin Grid Array jUa^-l PGA Lf *~*u '(>in jL«X ^JUi -1 

; oU^-Lto ^ ^ lm y aju , oU^-l*il ^ s-Ia Jju 

J 


* ' 

Socket juU, -*kp ^LJko (2-10-4) 


JiLtJI JJp <JiU, j. PENTIUM III PENTIUM II oU-Ull & Ji^Jl 11 a Ji* oi ±\j 

v p j l_ _ 1 *y 'T^ w kw kw? — — ~ — i 


m 


f 1 

ihmiriiiHMiKiimniiii 1 1 iiiim mi mi 1 II 1 M M II II t 


1 1 MMlMli 1 1 II HIM II I MM* I M 


lllllllllh|lVririVMIIIIIIllllMlllllll»>M)llllllMlllllllMllllllllin MMIIIIIIIMMIIMMUIIIMIIjl)jriJjl|)l| 


ent'M 


nte 1 









: JUI J ^ fSfl a^JJI Jp J 



! 5JUI 0 1 <w2.)l . \ \S %-i ill , I5w> , wmjIaII *ya & aJ| \Jjt> 


♦ 7 








pins_)l jl Jm): Land Grid Array jL^-l LGA J jJj> Touch dj-M %J> -2 


y> jX J\ ^jUl J gJUil 4JIp ^JUI socket II J Jjb Jl*il wbu 1 l*il j^>- jil 



: Jj^asLij. j^l JiasUlj 


^ ^1*11 ij. jVt ^ Lo jjJj) ^ntium L ^ 4Jl$ l*Lk ^1*11 L«l 






JUmJI yJfi / JiiJaUbll Jl^tl 
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gyjAAll Jl yU jJI 


y|>* 2 l iulJJI >» y^iUI yLd JB* 


coc 




4 JU! cj^aJI J oj-lxll ^ 0 IJl^ 4^-j j^s 


u 






! juts' oli-l*l i£ j >“ I llb-Aj .. obLlsib 4^UL( o*L& 


i~Ul j^fl jjjb j b^ U^r} oj& j Ball grid array (BGA) ^JUll -1 

*)! j t^Ut-t^ (j^fl ^xil^ • Lapt 4 J cU jj jtS'l ^ ^x)I 

L^a/l j. ^sX> Jp IJ-A *\>- jj \^2j\j j^>-Vl cJt^-JiVt L& j^S *bl> 4X5 sJ j UlwLJXwy! 

Pentium II ^Jl*^ Ji* i^jiSJt oU-Uit JL^I j. J JJ-1 Sj^-1 Jo^^it oU-Uit 



□ RAMs (FBGA) 


SFD (Serial Presence Delect) 
Chip 


PCB _ 

(Printed 
circuit 
Board ]j 



Capa 


oitors _ 



Pentium II: example of an ^ 1 

interposes integrated circuit die to ball 
grid array chip carrier 


Module Key 

(Midi! not allow insertion 
Intu ddr module socket) 


Gold Fingers/ 
Edge Connector 




Intel Mobile Celeron In a BGA2 package ^ 1 

(FCBGA-479); the die is blue 


FBGA 


TSOP 








BGA Package Sideview 



Solder Bells Interposer 



Most common SDRAM and DDR DDR2 memory in 

memo ry chips — TSO P chips FBGA chips only 


J j Jsrjt ' oli iiUJI iU&dl j\ >Ul ^ y DLP( Dual in-line package ) J£jJI oli oU-ULl -2 





Slot - U» U^l oULUil I 4 J ^JUil JliLiSfl 4~Ji I ^Jia 


. Socket (PGA , LGA ) 






DLP 




Iff 


Three 14-pm (DIP 14) plastic dual tvlne 
packages containing C chips 


BG 

H 

<S 









Bottom view of an Intel Embedded 
Pentium MMX, sho wng the blobs of solder 


PGA 



View of the socket 7 321 -pm connectors 
of a CPU 



The LGA 775 socket on a Per tium 4 Prescott 


ertium 4 prescon o 

1 I I I f 1 O' 4. . ... 

V — . ^Lu fc. c 

V.V.’lV.llUiCLJfS 


CPU Cooling *1UJ1 aj>+j(11-4) 


^UaJI Ji\ o jt 1 u)** ^ <j ^ 

! 1^1$ ojl jjM 


. -2 

oLLJ~l J pU^I -3 


. j j^olA ^j-P C-**volsM A 3 'jZj 

. *, - — ^ 4*wu2j ^JuA«wJ * , -L-| wLsAJ w\3 -5 

. v JL^a.3 1 jjjJl <J JlLo pLJM Oi/ Jl5 -6 





Ju/a.fli >j ^ an C 43 <U^LA>b JwO 4jj( ^>- 4>-j3 jl ^-?7 J gJUJJ Lg^cXo ^x)l i*ji> jil Ojt iJjij 

^JL^oJJ SjI <>xpLw^ 3 jbjr ^ ^.jJJ 4jJa3 SjLp ^ Heat Sink Sjl> ' ” 4^11 





Jl yU jJI 


y|jiy2l <uljJI j 4 y^riUI <yLy 



(j^iLol ^il) 4*3 ^3 ® j^wwjl ^Jl 4*3 jjiJl ^it^l ®_3 4*3 -Up^ gJUll ^ 


J& <uiJ? j j>=?^' jl ^rr- (a jrJ.0 «j' >J-1 c^> J1 ^JUIt J5Li> «jl ^-1 J& j jS\ Upli Thermal paste 



CPU Catalog\lndex *ll*<JI *k ii#*M i,lakll(12-4) 


'.^CLa «JUi! ol« jjjw <^uJ AjUSsJI ejjfc. 43 Jj 9cJU(il oli.3? ’^o 3J^ ^^3 s-l ^iJl J3P «JL*ll ^JpL $3 jj>- jll Sjlx^Jt 21 j± 


. lis^C... @ Intel) ic^ail iS'^Lll ^-l -1 
,(3.2GHz)»UJrL ^1( 1000 MHz) yy.UJ.L gJUilAP^ -2 
.(LI . L2 . L3) l$p^Jj ( 16 MB)S(i« (cache memory) s ^UJI *s*s~ -3 

.(133MHz)»UJ.U l ^uS(I JJUUp^- -4 
. ( 1.75 V) cJ y)l ^lUJJ 43UJI -5 









Differences between Processors ^iLJUoll <jj_i Uia 2il2$>kJ1(13-4) 


j uij 3 jjyt 

>\s\ yioj ^ 2 ^)l*il c ^ 1*11 j^SnJ j J^wdl ^jjL> ££ j~ 3 l gJl^il "1 

. ^ j*j>»\J*-\ Oj^i Whj) <jl <w***»bM 3 i £ oU jl 

. jilwwO 0 ^ ^L( 2 ^ 11 x 11 jj -2 

. aLJLJo Ua^Vl ^Jlxit \^*j U*^o [£-\j jj JJL^tj wb ^ ^llxlt jJ -3 

. j! *taVl 3 ^ 3 ^^ SJi 3 j-=^ JlS'LLo Jojj l£ SSUaJl v ^uiOl <l\ l^LwvJ obLUil -4 

. ji S Jll 1 ^J b i l ^aP X ji X 'i u jli ^Ji^ii^/li ji -5 


CPU Companies »1U«U kWI .al^yiJI (14-4) 


( J^SI j~*>l. ^.■..✓at.11 jl^o) 25” j$t ^a IjLixil La ^ i5”l j L^^l .oUL-L*il ipU^«A> c-aIS s^S” olS" j«i iilxA 

j5Ui V j ^1 4^ jJJL SwadU oU-Ua c^I VSI c^2il L^iDj SIS isy, iJUj .( LjJU ( ^-Jl jl^) AMD SSy.j 

! Jb^aaJlj AM iS" j~»j iS" jS> Ua jiaij ^»k .^*)ll 3^- ^JJi _/ju *if I ®^w<j 



(PENTIUM ® PRO) ^JUa-1 


. 1995 jy*i jj 1 ^>jU J-W? 31 sl*J <J^> ^ 1 L*a JjI I.La 

.200 MHz J,l 150 MHz ja ^JULI ip ^ 
. 66 MHz Jl 60 MHz ja FSB (Front Side Bus ) J ^uSll JSLJl ip^A j\ oULJl Ji; ip^l ^ j 

. PGA £j> ja «_~JbcJI • Socket 8 jt upIDI ^j> jlS' 
Windows® 95 ^UaJ d)^" j ^y° UtJ? i^jj^li s^^»- , i(l ^ jl 5 ^ j j 






450 MHz Jl 233 MHz ^JUll a 


Slot 1 CPU : uJ^dl . Ja.B.S Jl*aj j 

Ju^- J jl Jju J Jia jjSsjia 35 • 0 43 Jj ip C-JlS* j jJ&l>e*wO 300 J 266 J 233 OULJl Jl 2J ip J u*aj J 

. o^Ip 1 jpy . It Jp JuJLd) iLlS SSUaj Jiw Jp i«JLilt oU-Uil 



L 1 

SjLN L 




i 


iJU ^La\S ^1*11 iSlij £l>- j • lit jJI ^1*11 J^JL ^ j iJUJl J^l^ SSISj (Jp ^ ( J-j3 jJI ^JIaII IaJ? j 

. JjwljJl jl cLoA^cjJl 


? Sj^saJL ^jJI ^JIaII 4^Lp La 






Pentium ® III - Pentium®!!! ( Pentium 3 ) -4 

oU-Ull cJtf, . r 1999 Jj* 26 J * JwJI U f 2003 i— Jt ^ 1999 JL, >f ^ jji* JdJ j-Jo Ju$ yo 

4P 4iLy2 j jji)l j jjl ^jlSj ^ -Laj ^Jj 4*wwJ V ! 4 j 

. <uL*p *hol SSlij <J Ja>cJJ ^J^LwvJ Jb>ojj <. (i>jl oULwjLtj 4^ol*Jl ^JaSJ) ^ S ^««/a)l J^Vl 

oli-Uwo jl5" j m j) y6 j c-oU l>s-J^t y^ 2 p oljj ! Ji>-^ . 1.4 GHz (jj 450 Hz ^ ^)l*il $$ 

. 133 MHz Jl 100 MHz FSB( Front Side Bus ) oULJl J£ Sp^J ^l/VI JibJt j 

^<UvJ j <p (J ^ 3 ^ ^ 4^2-lx^- ijl5w 4jz\^£~ iJS* 4 J ^ ^Jp ^JL*i.l IwLft Juq^xj 

jl ^UJl) Jo 15 U*1 y* j ** j j jup cJJL£ Pentium® 1 J ILL- ^ gJUil Jiw jl ( Katmai ) 

Slot 1 ! 2 ^)l*il Ijjt ^JL«Jl ^ JjLJI ^JIaII JiU 



KL_ Intel _ Pentium _III_ Coppermine^^ 3 ^ Jkw* ^Lj 


Socket jl ojpli <Jp c~i> j ^j^si 25 J jjLp j Sili j J} Jio s j-jlp Sj^Ip y* jp £ jLp y* j 

. PGA iwJjcJI .133 1Hz FSB y* ^UVI JShJl 370 






Intel Pentium III Coppermine 


Socket 370 / PGA370 


intele 

• <§>©•00 


Pentium */// c ; 

§44/TM/t33/t, nr 
IMHDVIII) C14CS 


MU ltd 


KL _ Intel _ Pentium _III_ Tualatin ^j> jJU 


.PGA y> gjj . 2002 ,J! 200 Socket 370 J\ sjlpIS j 



pentium®4 -JUa -4 






a) Jt j* ^JUil ip j* y ii?L vmj Sp^mJI J ^5' : ( Over clocking iJUjJt oJu* y y 

y y 2.4 4 bj*u cjiioi'. \ju> yy^i jt ^ ^yaJi L*-a y ^ju^uj ^uvi jsbJi <bLy W 

J 42^*-o olJyjo J i^j jji J wlpl ji li oJjfc j 4XP Jj* U J~£ jj! ^JbJkt |J^3 J J-A b*c^>- 2.6 Jj ^Uwii ^Ixil ip Ibj 

j**& 4 J 0 P yJo j wLpI ^LjI ^Jp j\ Ua>- <i^-\->- ISj JVl <wwjbM J 4 J- 0 P Ja^-I cJ-ft j o*XA wLuiUj *X>-I ^1 <jl Jg^vJl 

(Video Graphics Array )VGA IHI olS iiUJl o^y* J s^-^o Ul> 1 iJU^JI oi* j cJUI J! ^JUll jS Sp^I 

. jyJl oU j^j jl 


. 3.8 GHz Jl 1.3 GHz ( j^ ^JULI ( ip j~*>) ap ^ 


. 1066 MHz Jl 400 MHz ^ FSB J oULJI J£ iP^J ^l/VI JibJI 
Socket LGA 775 / Socket 478 / Socket 423 ^ j iiUl ^j/VI js- jl>- ^1 ja i^ / UpIS Jp c-t| j 

jj* ^^Vl ^^P ‘ ^ ^ w ») I aI 4aJj^- ^ }| ^1 4j3,Lxj ^ ' 3 aI ^eJ Utll I.XA 

20 j j.u?i . 4 1 > oU-Ul jX^> ^JUa J / yt j KL_Intel_Pentium_4_Wilamette ^ J /VI ^Jl j 

jl S-XpIaJI Jp Cy j ^ -ill ^JULI l-if- oI-Xj ^ jz~i /si I iS" L o-xxp jj L> l~>- oaa j> ip jj 


IJLa 0^' Tualatin ^ j^> ^1 3 ^~Jl JSLi J,l <u^ -JsU, j Socket 423 \ 4 e_y jA\ *>cl&\ 

j. gJUil J SO, Jp ^\ j>A a j^w Wilamette II J5Li j Tualatin 3 iJLa j Wilamette 4 

j <J>bJ£ Wilamette i^Jl ^ j-i; jiil y-1 jSLi iJLa j ^JUii jiLi Jp ^^>-1 Tualatin 3 ^ ^Jl 

o^XpLsJI t Lp * - ^ ^L) j g - ^cj o ' ^0 ^a L^cm^ 1.8 oaa ji 4 P ^ 1 ^0 ^ ,~ - »• j £ **+***i ^ ^Jl ^J «*3 4 JJL 0 J.^Ljx)I 



. PGA ^a ^^xJl l^i ^_../«.t.II Socket 478 l ya (_^ll 4 assaJI jl 







Pentium_4_Northwood_SL6SH ^ ^ 4 oULw jUJl ^Jl j 


£^Jl. ^>lp (_^l ^lp 4 jl A s tf l^a ^ 4 jlpU*p t— ^ ^ jtjz£\ ^ 7 ^ 0 1 w'U^-LxJ- ^J^vu (_jU J 


. Socket 478 ^ «jpUJI ^ j .PGA a^lj ^Judl ^ j (pins) jL-t jU-U^ (_$i jsLiJl J jDi j 



4ji>4>64«ii4)6fc6660666 666006066 

4>4iO4H>4>64>4)0O66O666O<>666666 

c^ooooooo&oooooocooooooooo 

ooooooooooocoooooooooooeoo 

ooooooooooooooooooooooooeo 

©ooooooononooooononoooceeo 

OOOOOO 000600 

060000 * „ , , . t % . 060600 

660000 r r IS f t |S : : 066606 

600000 060006 

oooooo :► 006066 

600000 3 .. . 000066 

600000 : : s 3 : s s : 066666 

600000 Itssnslll 066666 

600000 *• i: n I : :: 060066 

OOOOOO zzi.: t:\ns 000666 

600000 000006 

OOOOOO 0 GC 606 

OOOOOO 000606 

OOOOOO 060606 

00000000000000000666060606 
60000000000000066000060606 
00000000000000000000000666 
60000000000060666000060666 
0000600000 OOOOOO 600 06 60 66 6 
0006000666000060000606066 * 


: Intel_CPU_Pentium_4_640_Prescott_top y> dJtf 


^1 ^aIp ol-b ,jA 14 a J ji I (3 2^ •— i^JU jA 


j* bci J\ upIS Jp c~^> j LGA (jLJ jjju) «jU)I U-Uil b jb- bij Pentium® 4 HT ( Hyper-Threading ) 


y i-T LGA 775 sjipIS Jp Prescott )1 <o a ^211 ^Jl lii jjxp Jjl ^ . Socket LGA 775 gji 





for example : 3.0 GHz x 2 Cores = 6.0 GHz : jbi! J\ Ju*a> cJjl J 

jaS \j 4j^L*J( oLA-IaII ^ 4Jaj£ br( Oyl ^1) Dual Core 4^jJix; sjy* ^1*11 1*L&. ^ ^Lo ci ^1*11 

Jl>-\j ^jj ^ As^i j\ oJlpIS Jp c^o . Dual Core _JI <ljJLo o^jjil oULIaU ^ *l> JaJI jj \^ oULJl J^LIao Jp l^o Sjji 
L* j Smithfield . Presler L* j jUjj 4 J ^JIaJU j LGA c-Jbdl Socket LGA 775 ^ j Jaii 

• 3.73 jHz 2.66 ^JUil aa 


J ^ . 1066 MHz Jl 533 MHz ^FSB oUUI ip^J ^l/VI JibJI 

j iJ j^il s^Sfl £* 4$bt i* r J I ^ Microcomputers - Laptops iJ sj^Vl J UIp . Desktop 



iSLJjLt obLUit ^Jp SjjiSCo l&l y < jd\j Core 1L*SS y** l* jl *t>jl JlS" JuSj 'ifjl ! 4 ] 

jii ^HaIi jU j%Ja! ^ ji^M Ji^aj ^*uij • si Core 

-Lf&t *<*£? ^ J 1 ^ '4 U ^ cij^ *jt^ Lf* ®L^* J jMt' Ji J* y* 





JIAmJI jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


J Lo-UP La) ( ^ ^JwyJl aIjIp >1 i,, ' ^JlJbdl ^JLxiJ ^^3 el ^JL*^ (J jAj Lo»UP L&wU^3 

( Owbo Uj u bI Core iipL^ oULJI Si-U^ 3 ip oji ^1 oAp-Ij oljjj iJlSioL Js-\j J ^ISo j^Jl y 

. 0 ! ^*Jl |® J)^ JtaUsJl U ^-P3 j 


: Celeron Pentium M & Pentium D ^JU* -6 

. Intel oU^ jtf-l ja Celeron _JI jl J^Sl J j£! j joibst jcS ^ Celeron j Intel jl j>i&>j I y\S ^Ul y> jp jl 

o j-i-l \jjj>-\ j <. Double j*j-i2JI ap > a. « .y ? jlj I-^aj 128 'il-b 256 La Ja-*}! ^1*11 ap j«» Ijilj |» g 

. Celeron D La <l»J^JI ( j>° 


. Centrino L^wl oU-Ull J U-jJ dJJli jl*j o y^> ^ 
J y*£- j j~*£ iij up j^& jl LaLjw Centrino L^wl JJI La- J ySci\ . Celeron j Centrino jcJiOl ^ju 3 y£ y 

It Up- jJ C-J t e*Lfc ob>-bM JlS" ii-UP ji j c ^ ^UaJ aJp jjivjj *Cntium I Ju3 aJpj 

.Centrino 

. ji jA Ij^a- 2.2 Jl ap j»yJl I j^LSj 1 1 Jl c~jL> jJLS" 256 js"l J-L^JI ^-*»l Celeron Jja ^)L* il 

. ^l&l S ^£"li jJ ^A Ia&JLI I ^ali jJJJJj t ji jA b»tJM s _Lw<J 4P jl! aIi^^La 

<. J j^sil j j~«5D l s yjy>j Mobile Jl jUax?-l M _JI Pentium M <u~-l ^jl^j i^l J 

. Ja2s J ^»sll y j-^31 Sj 4 >-I J oU-UU pI^jVi eJiAj . Pentium M _) y> Pentium D UJs j 

IJla j Socket 478 J. LGA y> ^Judl j Socket LGA 775 jl 5 -uli Jp c-^ : Pentium D 

.PGA ja i.JLdl 478 Laajp jj^-AJ Pentium D iibA j! 

. LGA yt c-Jbdl £j> j Socket LGA 775 yt j ±a2i jp-l j ^y y> j\ sjpIS Jp c*Jj : Pentium M 
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9p;p:'i;b 


Core 2 Duo JU* -7 


^ Core2 Extreme Jli Core2 Extreme j ^sb JaJU- j. . Tjl>- JIp *b! jA\ obbUil y* ol* 

Jui-t obbbw %70 4^wJo *bl obbbJj *^Ca . . . X6800 j%-^b . . obbLxil ya 4*^ab>- Ojl^LsPj 

(.43LLJI ! ^jA Jw<Jj&)l 4«*^bJ J ^aSA I U-* 4^S»wJ Jf&Ami ^ . . 

^iJl *b^J 6 jO JJ £0 c4jlll J 40 43 U 2 II jJ Owb>-j j 291 Jp ^JUil U-A d^w>- 

(w^bcJt j Socket LGA 775 ja j JaJi$ j^-Ij ^ jl sapIS Jp . ?f JJLwJJ Jj Jbb| cJi jJl J oULJaJl Jj 

Jl MHz 533^ FSB j 4 Jl (memory cache) ^ilSb obbUil ol* ja li J^X\ & ill j>h . LGA y> 

Jji^ *bVl ^ • . obbULI oJjt <t>jssA J 2.93 GHz Jl 533 MHz^ l5 j^^ 1066 MHz 


. ^^JwUsil 4 ^jUI C^bbL^o ^.b**! Jp 






JUmJI U*\ jJf / gnJtfAll Jlttl 



gdjAAJI Jl ulA jJI 


y|>*2l ji*$ <uIjJI >» y^iUI yLd jfiltp* 


ej^A-lj ^ibdl aj£>-')l ^-LabI— J <j)li C^v^l ( j^J j )uul Core ^Aj LLLJl ijLAlU ^ytJaJl jjjaJI < L‘ Ja J l eJA 

,<uUaJl ^I«Lab**J ^ ^La.*/ * .** ■ ~— * ■ ■ i^ - ** La. ‘ cJ^^AtLl j* ^ *** & £S\ 



INTEL®© '86 E8200 
MEL® C OR E ™2 DUO 
SLAPP MALAY 
2. 66GHZ/6M/1333/06 
0821 A260 ® 


? HiUaJl J^gl«J (J ^*^asJI (J ejJ.1 ^A L> ! Jl 

4j jUa. II ^Lp IgJloA ^xjl J i^^AbII e^gA- I £0 QjJS J^aj fz~>z^a ^LLCo 4dUJl ^)Jab**J 42 LUI ^t-^AsJl I cJ ^i-l 

! ^a el J ^Jl c^LLUJ -:!h|h;h|h;:- ^ ^J^wj 4 SU 2 JI *JAgJ-wj J ^Jl^ 

Core2duo & Dual Core & Pentium D 
Core2duo : ja ^Iji-l V Core2duo j' Dual Core Jl ^JLa \^\ / tr - 


UL<w ijiA ^ Core2Quad Ifwl sjujia- La- J jJL" o ^ el ^Jl J\ Dual Core lg*— I ^1 oU-Ull J La-jJ j£c Jl juj 


.el ^Jl ^^pLj ^t-s^l ^JLil jT 


Core 2 Quad oU-l~> -8 

4ip (-^■Ij (_J olJ-Lto 4 jOu) ^ j ^jl ci^ J •— ’LJ^U ^.La b i— j ^Jl e^gA-^U jOu (_£-iJI p ^ ■ aII gJU.1 I ja^ 

^ L2 ^ISOI s ^IJUl ^Uba-1 j . Intel® Core™ microarchitecture Jp • 4* 2600 MHz ( j J ^o2i\ 
-La- J *3l 16 MB ^il^JI e ^li ^a^ba- .J Jlil ^ y* 1 ’■■' 'IJ-Lw J-Lulj (_£jSI ,j-« jAj • 16 jl 12 j\ 8 j\ 6 







i_Jbdl j Socket LGA 775 y> j j*-\ J sjlpIS Jp c«i> . Core i 7 aLjJ-I oli-Uil du*4 J 



:Core i3 oU-U« -9 








Core i5 : oU-lw -10 


Hyper- ^ Intel 55^ U cJU>1 core 2 quad oU-U. jp ^-*-^31 J si ^Jl <lpIj oU-lw jp SjIp 

-X>- 4.y v C‘J I o_La J ( ^Jl ^ j~ A> J^«uL*P ^1 ) SjA 2 Jt ol jj J5sJ jl ^p ^ jij oj-ft threading 

2.40 Olpy^o ^ylj j^fl obbl*^ iu*> ip^j ate] <CJa OjwL^>l i5 j ^ ^>-1 oL>tX^5j ob^iit ^j^ju (J 

jl oJIpUL 1*2^1 J b*&wO 4 ^l^j ^ ^»-l oljl-w?lj l>t~o 8 ij' 3 *''. • 3.46 Hz 

J , ' j core 2 quad oU-Ui ^Lju oU-Uil oJL* Intel o jJUpI aS j . LGA y> s_Judi Socket LGA 1156 

. Phenom II X4 & ^ AMD oU^U* ^b; 


Corei7oU-Uw -11 


Single- >s^\j ^Jp ^a ^t^l I ^ . 4 j j$ji s^Lp ^^-3 l IA l-^-^ 4 j ^ ^p s^Lp ^a 


Hyper- ^ Jp ^j^rj 2 dies * 2cores jyl y <u ^_JLS Ji" c jJiS Jp Intel core 2 quad die 

^ j Intel QuickPath Interconnect L ^ i {j Front Side Bus ^uVl JiUI ip ^ JIjljl — 1 ^ jSj threading 

olM~> VW 4 <y>j ■ ft Ji j & v^ULJI J 22 ji\ ^ j Giga Transfer Per second J\ GT/s ; ^U; 

j£\jij . jGA ja 4 _«Jl<cJI Socket LGA Hr a>ca jl sjpliL y_ UpjIj • ( c-SjJI ,j-Aj ,J oLJUp S 2 j\ c j) 
8 oli 32 KB LI data Cache s j L$^> JS3 32 KB £jVl I ja LI Cache ^1531 

L3 Cache ^^31 jL>~ L^pj i aS'jLwa o^Ip 8 256 ^-pepcj wache ^ 




8 MB 




m 




y|j*2l <uIjJI >» y^iUliuLti 


Socket LGA 1156 
Core i3 j Core i5 j Core i7 


:gftfb core i7 j core i5 j core i3 <y> j core i Sis ja oU-Ull 

jl 45 nm J y>j SiUI oU-ULI asu ? j ijy- Jil 32 nm Jl icwa* 1^1 SSUaJLJ Jil ^Ijj*^I * / 

. 65 nm 

. ^*i(l 5^- jDl Jjjjj -UJjL-l J^J-I (J JL$I _^sb| O j£ SjjAj ■si?’ / 

b> J aas <i>-U-l mp ^gj)«i(^i?)l o^aJI 4 vl i? c>s^a 4J Lbj J^*J L i7 1 Jl 3 Turbo Boost Jl ajaj / ■&* 

. i>-l>- ^b J^lSOl ^Jlxll Silk ^IjJb^vuI ^jaSIJj SiUall ka^ 

J Oi~JU^ ^1) sl jJI giUtJJ <bLio JiLb JwejJU si ^l ^l ^ Hyper- Threading Jl S-j; /-*- 

.cJ ^Jl 


. ]aAS e-l>-lj Sebb^a el jj ^Jp oU-Ull ^Jp Jjlk Solo-Core ^Jiiya^S 


IfrU-li U-Ua j\jS J* jJl oU-Uil J* jJUae Dual-Core ^JlksAa J 

^jl (jji£ j^Jl olJ-l*il ^Jp jjllaj Quad- Core ^la^aAj 


.U-Ue ^ 6 Jp ^1 oU-ULI Jp jik Hexa-Core j 






.U-U* tfji 8 Jp jJI oU-Uil Jp jlk Octa-Core ^JLL^ j 



!oUi SaojI ly-j 


AMD Sempron JjSfl £iJI -1 


Jda$l oULl*il 4*23) od& . . ^docJ) jl ^jl>d)l jl (J^il j"* 4ilSsJ Jil ^ JJa^ oLi-lxil d2Jl oJjfc C~*m**0 
Ja^jl jjp Jl j^-t jl jl ^JJxZ~*o£ . jJl oULJaillj ob-Lx^-^f I Si 15* ^Jjj jbjT *tal oli L ^- *taVl JoUL« 

64 3it jt-pAJ ^1*1) l*Lk 4^wJ o-b>-l AMD SL^L^ J ^Uco cd*^) ^,^2^11 ^lwL>tiw^*^U 4^>- ^l*il 1 X& . c-iJl&Jl 

JiU ^ y?j U2l>Ij ]jj* o j£\j}\ $ j >- jj K8 oULl*^ ( j*do Ju*aJ SLJjL) ^^jJI .32 3i1 ^>-Vt ( j^2aJ1j 

SjLp j PGA yt <^j> y* Socket 754 sjlpIS J\ j~1a Jp J*oo ^1)1 Sempron jl jl ji^o dU D <. HTT 

Jil ^ils' L2 £o Athlon 64 jp 



. y Uc-os 800 Sp^~o JiU 


^U 64 ^*>15* 


oio 64 ^-G ^31 oUUUil J y o| c J-*o • .doUjid" 128 j\ 256 


fl lllllillli I 




- 


rcirsink 







AMD Athlon 64 UhJI &)l -2 



JlS' ^Lc^l I 4C2JI oJjfc 4 ^L^LmJ»1 oCo 0ULJ2J ^ 1 L*JI ^ obbl*^ J jl 


^o ^<Jaj 


4j J o *>— w^>ci jlj£ ji JrOoJt jl Jojdl goL^ll C^wv^J obbbJj oCjfc . *bVl ciDS Jolia J ^ j %o *bl IS 

IwLft 4P j-wvJl ^j-P C^J J 43*^b>-^ ^«vq^2X)Ij C^l&wJaxll jJ-P ApLvo Ju>-*j . Co 64 jt 32 2y JJ* <L>jS <UJj 

;iijLs»- ja ^)UJ.I 


. PGA <_Jbdl j • AM2 j Socket PGA 939 j Socket PGA 754 l _ r ~k ; ^JUil IJL* jl>-^ 


c-A Ias~« 1 jl c-A^L5 512 j . c-A ^L5 64 ^>c^>sj 


.15 


. y y, b^MB/s 3200 — 800*^-, HTT JSU 



Athlon >^P 1800+ 
Socket 462 




Athlon XP 2500+ 
Socket 462 


Athlon 64 3800+ 
Socket 939 


Athlon 64 >^2 
6400+ Socket AM2 









AMD Athlon 64 X2 Dual Core &i)l -3 

(J J^P o jLp J jjjJl <.A>-1 jJl ^IbdJ ^Jp Asl-lx^ yJo ^1 c ^jut jj ^Jp obLlxil 4^]| oJjfc 

^ jJiail aLoP jJ ^j,/a+/3,> zl# ^jS ^Lx >-1 ^Jj ^08 ^£>- ^ AoJaj) AP y*>j -b Jj *X>-lj 

.SJ j-^o JSC oULJalllj ^Lgil iJju ^Jp lg.«.a ^lalwwj obLL*^ . JujJa OJj o^Ip J j^SsjT 03 j 

Athlon 6 ^jP SjLp ^1*11 l*L& . 43^b>-j te- yj ^bo A***>Li oULJaJ cibolj ^y^aJx^ia 

. Athlon 64 ji*j AJlill aj jit jjL> ^Jl jb>-Vt U^l a>- ^ l*il |ji& b jl>-I j a^- 

PGA iw^LcJI ^yj AM2 j Socket 939 ^1*11 lot b&j^- jt ^j^lsil 

. oU-Ull oX& (j S3^a>- AP y*£- .ot Oub jJLS' 64 j*PcP*j 


0233 


thlonW 




■ ■ 


III 


AMD Athlon 64 FX U>l jJI &i)l -4 

Oli-l*ll oJjk . jwcJt ^*2 ISj e^bJl J^Jwbs j\ ^jLa> JlS' ^bo-1 ^Jj ^^3 <.A>- jXiil Obolj^JJ Obb-b*lt Abl)t oOSs O- o-<w^ 

^llt obbbail obi 43 IS* jt jfpjj . O-t jJt ^LudJ iJUJl AaIScJI J^P ^liJl j^Oj AP ^mJI 3jO>- ^23l li^but ^oJaj ^ Jl^J 

O Li- ball aX& ( j&j . Jpl AP j** oliai~ L**gJa cObL-Lxil AS^Jt oJ-ft ^j^a^Jt jt ol^-Lo-^l 43 IS* Lgl>- j£> 

. ! Jj>- 4-JIp ii jJ ^ oi > jl^>- 4jlL^J 


Athlon6^ ol jlwU^?| j^j j^*cil ^llxlt IAa 




Ms ^jL^- iiU* ^*-*^11 Athlon 6 oU^-Lw ^j~£s ^Jp *_. > js JboLtaj (jjL Ail ^)L*il IJJ> ^Jl iijJJ 

. hyper transport jl <_> jj£\ y> M-j jl U ap^JI 

. el ^Jl iuLl A 7x j \ 6x_> (_jU ^yJI o^Lo ^il L«l el ^Jl SjiL>-l C 5x (jjL> ^yJI ^1.1 

• c-jL^JLS’ 64 Lj--U el *1 ^Jl ioLu o^Lo _^LI (_| W *— ■*aL^L£' 64 ^>^>u ( jilS” ^ j ^w> 

j AM2 PGA j Socket PGA 940 j Socket PGA 939 aJLJI ^LiJU ^s* 
. PGA&LGA : js ^Jl ^Judl ^j> . Socket F (Socket LGA 1207) 

. 1000 j^Uua 800 ap^HTTJJL 

C-eLl>t~e 1 Lj»jJ el el ^Jl <LoLj Ol4-l*ll aJI^- Lai C~;L> l>t~e 1 ^a_»a L2 

_ P . P . 




i i «f r f i 





Laptops dj^ J1* aJ^JI dj**il1 dokiil d***>11AMD JUo (2-2-14-4) 


AMD Turion 64 JUa -5 

ejl ^a ^Lgil e-lil 4jJ\i-Ulj a) ^<* p*il ej^-*ill ^Jp C-a 64 oLLJaJ ^sM> ^ I ^ ^Jl ^J~>- LJ,Lp e-U^- jJl oL4-L*il 

gJULl ap j*t PGA v_%J.icJl >OCket- S jJ* ( j*wJill . lg.~, >.>-lj a) ^*p&LI a <v )a >')! I i_a>-V AiUaJJ Jil ii^L^i»«>lj JJI 

. 2.6 GHz 







AMD Turion 64 X2 Jbw -6 


4-oJaJ*^ I oi>! is AjjUaJl ilUslj ^Igi! iJL*J ,J a j^3l ^ Jbj^j Lisitxx] 5si oJs>-l Lg^SsJj l^xiL^S" 

32 . Core Duo a jyH\ j Intel Centrino oli-U^ Jly ^ W - jJ j sjujJ-I 

Socket S p Pyj. 3600 MHz JSUI L2 1 MB J>\Z i /li J \*4j . 2.6 GHz .iJbU c- 


. A >_...L«.t.'i ^jj 



^jS\ Jl 4jjL>ssJI <uiaj^U iJlp Sa-LiS" ob ol»L-Uta. 1 g t a 1 & j j_J SJjLil \y yd ^jSdS olS" j»tJl o ob^-bJ.1 


AMD ip j DDR2 SSUaU Jil ob ^Si ji ^juj JU *b1 b Opteron 

J,l ia^ ji^kil Opteron y= sjujl^-I "al Jl £>j ,j^\j jT J JJLiJ ^»Ua; y= p\ JJLii Virtualization 
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gyjAAll Jl yU jJI 


yljikft^) <uljJI & y$yl*J!<yLfl 


Socket F (Socket 1207) ( _ rr io <J y-1 ^jjPGAyJLdl ^y socket 939 y> ( _ r _all .i>jh OS-pLj obiJI 

. LGA 

yopAjy j IBM j Sun j IP j Google -S’ ols - 'jl Jl Jj*^' y> AMD y> Opteron oU-Lw JJ^ 

. eMule U j l^li aJa^JUl J ^Jl j Peer to Peer iJil oli 1 y. . . ob yJI 








AMD I 

Opteron- 




? AMD ST y, J ^>1 HTT JiUl y*\^ 

I^JISU J-li-J AMD o»-u^-l oU^I ^ JiU j* ojLp ^ j HTT J\ HT j Hyper Transport y* 

obbUil Ju ^ y (j U<2 j! ^oJL^tLwwj ^ olili jJl J ( otSli jJl ^,2Ja> ^Jlall J^2 j jjfc j JjLJI 

l o K8 obbl*-« JibJI (j-A. . . Ipteron obbl*^ obbb<ll B^^bcdl ioJijVt 

( 754 j^sll Jp J*j*j jdJ ]*2i ) Sempron oU-bw j Turion 64 obbUi UaJ ^ yd Opteron j Athlon 64 ^b 

S ^Ixil £0 Ju^t^o o jb^j Awj2j ^JbJkl (Jj OlBlB jJl j*JLb j ~+^ I o cJJSj obblxil 

^bdJ £0 B ^5"|jJt jti 2 2p^**o J^*j ^IbJkt jlS* jJ c^JbJkt AP j*# ^jUjI Jibj 

^ P ^ P 

cUwveJ l^XSsj J 2p ywJl AjJbJl ob jibl Aw>-U J^S"1 A )jy> C Ja.pl B j^Vb (JL^ AJ^j aB^P ^ ^ jj \^ J cLy^j! AP 

^ Jib A>-bb| jjJb ^JbuJLJ B J^o jl 25" jS» ^j^oj C. giU^Jij B ji'lrjJl ^Ss>zZjz Ju2j J^P aJ^^wvO 

. . .^Jbco-U B j5" IJJ) JiJ A>-bb( jjJj Jib jl 25" jiv^j 

1600 IHz J^j 800 J^b CJlS' obbbJkli c^lbJkl ^jj^^jb Jwo-*j J^b 

... 2 GHz jb Jijj 1 ^^jb Jib ^wb>tlwvJ Owb>-V I obbbdt 









. JiLill jjSb AMD X oU-l^o s^jil FAN h-jJ . 1 JiLi 



Jp j+a Intel Atom Jail .^lUJl J jJ /-spI ^ y t ~*p\ j-& ATOM aS jS» -1 

A>- jit Jl>-I J ( 4pL*> 12 (Jl 6 JjO 4jjUaJt ^JwU) SSUaJt jJ Jit iJ^^l^t Jp-I UUr -bwb>- 

Ju^a^cl) 4jli5* ji <U^jj 4 j 1. 4jllScJt A^/3A>z^0 4-ja^wJl j^o^Jt Oj^P-lj IDS SJ j^Pcil C^J 'juVl Oj-gP-l 6*L/M 

ip j-*>j 1600 MHz ^Jlxil (ip j-*») ^ ji.( ii jj c.jJ 1) BwbwbLt Sj^>-Vt oX& ^ c-J ^J p s juS* i> yf~ Jp 


.LI =56 KB & L2 = 512 KB 5 /IS 4u)j 533 MHz ^ ^uVl JibJI 





^fl i^jUt Jp s/Lo 41 / / ^jJI BGA £jj ^ y : AMD Brazos( El) p)bu> y*j AMD 55" j«i gJlo^a “2 
j j^S'l ijj ^44 l^L y~o£> S-b-ii-l AMD Brazos 2.0 a ■/»* * . Jjli j l _^~J j -i j> 

4 ;! ^ . FT1 J* J^*j“ SJbJbi-l oU-Ull . Zacate ailkll oU-Ull S ej \ c *l Turbo Core Lp- j) j& 

. Hudson-M3L <jy>j jb j . A68M ails j J^U- j* USB 3.0 ^ju* 




AMD jSi Intel y* oU-U^ ^ y&\ Lo / ^ 


^>^>aJ| ^P ^^oA^CvO LjtaXrtJp ^^0 £ L^ LaL l t^jf^ m^kbjSj <43 ^ l ^P ^•^taA.^CvO L taXrtP j ^ 

AMD j Intel 3 J jl?-^ SJL&Jl ^UJt jl dLil ^rl 


Intel < 1 jJs>cSj Ljap oLLJI 4 jLI** 3 J^-l o*}Lj j^> L j^*p o^L^*JI ^Lcl 3 ^ y^~t Intel jl 

jlS ^IaII 4p j** <w^vj oULJt jl>-1 jIjlSJ jt JlL>- o-i^ jlS 4il 4 J |ji& j^SvJ j AIM Intel ^JL>- 3 ^ jl wi^sJ 

wU>^&iU o jJa^l \j oLLkaJL 4^ Li *bj| cjlLo Jib ji ^JLil jl I j^ 3 jl ^Lj jlg-i~l jl L j\ x<>jf- ^Jl*ll jl Jjf- 

. Intel ja 1 Jjt {j* iJ^Jt JlJL^j o^Ip-Ij 


lXj! y I Jl^- 3 ^1*11 Ijj* . LJJS 3 ^ -J opIa^JI 3 ^1 a>cj A]MD j^p Ljap 

^j2j oJjf- *>L^ o*)L jl ^ L jap 3 Intel ^ ^ JptA^*o ^-jLM 3 J^- LJJl jJ I 

^ J>-1 J S jP>- jil 4^fcjJU V 0 J^- J c^LJl £0 j0| ^dS' 3Jp JujLJAb ^ jJj LoJAP |^Lo iJlp 4 jIa^> ^o| jOl LJJj 4jLIa«oj 

oJjIjJI 4j ^> c-wJ! AMD <^3 ^*P 

*1111 ■ WiJj c *^)L 1 ji A ‘‘ 1 ^ Jj^ I Aptih^) I 

Intel LJJ c_~*LLl CUd jJt ^j-vOb 3 ^LJt j £r.a*/2laj 6 £y*\ jj ^3 dLlA>tJU*>t jJ — 
. A]MD LJJ <^-^Llli ^HaUj jt^-l 43 LL l^o^- -b jJj e^LJ^U jt LXjI j>- 3 J 1 ^ LXoIa^u*>I — 





? Laptop J oly J Intel or AMD 

! 4jjwbl-| 4 J 4^wjJU / ^ 

. Intel 6j^>-V cJj&l ^Ua>-^t od& jl ^*aljj SLjJ-1 <J l^J e jdS" *UasJ 4 jL-U^ j^[ oli-l^j I 

» <WjdJ! 4 J A^wvvjJL 

j-J Ak~o cJ$U* J j/V laptopJl .Lb>* oJL^IjJl <d laptopJU Jl y>>i\ j* JU- AMD Jdail ^ Jj 
J . ^^LvaJ ^ U«Jl L^li aJLp laptop Jt oLilSdl cdlS" jtj Jju ijlp Ji^dj dL$l j *? jl <^U^J 

.laptopJU Intel J^ait dJU JJ jyS J y JL* AMD _> 4ijli* ^ 6j t ^ jt d~*- ^ laptopJU Intel 


Pentium 


Intel 


Pentium MMX 



AMD 


Pentium Pro 


Pentium II 


: 


Pentium 


Pentium 4 


Celeron 

(Deschutes) 


Celeron 

(Coop ermine) 


K6 


K6-2 


K6-3 


i 


Pentium D 


Celeron 

(North wood) 


Celeron 


Athlon (K7) 


T 


Athlon 

(Thundierbird) 


Duron 

{Spitfire) 




Atom 


Core 2 Duo JPenthm^^eleron 


Core 2 Quad 


Athlon XP 

h 


nz 


Sempron I 

(32 bits) i 

Athlon 64 


Athlon FX 


— 

Sempron I 

Athlon X2 






Phenom 

<X4 e X3) 


Athlon X2 

(7XXX) 


Core i7 


Core i5 


Core i3 


Phenom II 

(X4, XJ e X2) 


Athlon II X2 / X4 


















































Breaking speed CPU gJUJL. dubll Sc^uJl *»£(15-4) 


j\ ^ Jt J^U^j j\ ^JU-dJ ^oUVt JibJl <bby> 1*1 S^A^cit iJ^Vl ip- ^Jt y& ^JUil ip j~* <bL>j j* Uii 

. 4XP U ^**5* w\3 ^Ixil ^La 4 ^vj 2 j 2^1l*il ip Ibj y yJA \^y-y ^ Jlf^i b>*U t JliU*S* • Lxjs 


a* ^“11 W jo (16-4) 


yo JJjL JSj ^Jlxil £jl j>- y* ^iji i^ JulSil (J tiJLviJ iilSsj ^1 jjJj jl^i-1 ptal <bbj ip ^Jl j~£^ oyy I 
^JLudJ (cJ yi)l) SSUaJl <bL>j JJ^J Ja^j Ji^wb ip y~&>5 c ^ lo yo-P . jl^i-l oLj ^ JJJL J5 USl>Ij jSiVl j^xJl 

. ArO^wLwJl 4 j2j jiaJL 4J*$*P |fwJ Lo b| *Ull ^ 1 


Calculate the processor speed^JUJI a& >m ,inn i «.;^ (17-4) 


( ^aJl JloIx^ ^y>L«V I JitJl ip ) ^y^J ioL^P- 4^L^P ^>U ^LdJ ip y^4» (.Ju^aliJl jJ J y>--l)l Ju£ io jl^o 


1^0 *^1 o-bu 4 J yo^> j .^Vl i>- yUL i^r j* S\ <y* yL*il Ja>- y& BjLp y& : JibJl — 

CPU Bus Clock ‘ CPU Host Clock < CPU External Frequency < FSB 

.cA>-lj io ylx-o JJbu y yjA 0jj5 J5* ioU Jisj y yJb\ <Zj\jj5 5J<£> ^ykj y> jJfcl>e*llj ^j^UL JibJl lijfc 55 y 


^)l |jub CPU Ratio J\ Multiplier _> *J yyj ij ^\ jJl S^Jt J ^JUo J50 y*j: <y Jl JoUo - 

. i^- yU L ^l c -wtJt yc bwl5^ Jjisj jl <^-^7 

^ X JiU-U yyi^-\ 55 yi\ = 2^1*11 ip j** jt j£jo <-5 j*& Jt Jwolx-o Si yu* ^U^LS" ^P Jllo 


Pentium 4 2.40 GHz Bus:800 LuJ j! 


. y jjfcb^o 055 y ^Ja.lLj y y\^xy* 4iiU jlj y yjo L>twO 4 ^P jt ^J ?\ J 


. ^JUil IJLL y ^aJI Jol^ 12 = 200 p_2J 2400 til 


. y yo\^z**& ^1 4 «%p jj* ^ \ 3 ^ 



JUmJI jJi Uml / gnJifell Jlttl 



gaijA^JI Jl ulA jJI 


JoUil j\ JSUI Jp AP^JI i*~JL ^ y . -y /U-. 216 Jl ^LoSfl JSUI BiU^J £ks^ lil c216 = 12 ^,—ar 2600 


• lc^« t -* (J* 



Intel gJbwJio . j-uS* jIwULqj ( Lg.XP jj o^Ljj 4£> j*JS I Sjlloll L^Jw\j2j Ojj^wla Ob^-lxll ^j/2*.) \ ^Jlxil -1 

. Core i7 

.^jJLJt olJj ip^Jt j~£ oljL>- JJu ^ ^>-1 j J>- jJ c-iJLx^ I 4>-^JJl -2 

. ^ j^L) 4 j J y ^ jJI CU^Jal^l J 4 jLj 2>Ij \ c JLS" gJUil O^J^j lc^ )l*il Jj j*\J -3 

. ^U 5 sjlpLIi jyoi ^ uJ i Jla. j o 1 ^ £/ j y>\* Sji : ( Power Supply ) -4 


. 6 B ^(JlII ^ (cJ j^Jl) 3 j^j ^ Jl ^^UVI J3bJlj gJUJ ^ ^ ctU yJpjxj Ja>wM,o CPU-Z -1 

jOt ciX%L^ Ju^a^JU o ^Vl i>- jJJlj S olis^l jl o^jt lit jL/ai>-lj 

IE 


l^i CPU-Z 


CPU | Caches | Mainboard | Memory | SPD 
r- Processor 


| Graphics j About | 


Name 
Code Name 
Package 
Technology 

Specification 
Family 
Ext Family 
Instructions 


Intel Core i7 860 
Lynn field Br« 


45 nm 


Socket 1156 LGA 
Core Voltage 


1 .216 V 


Intel(R) Core(TI.1) i7 CPU 
Model | E 
Ext. Model 1 E 


860 © 2.80GHz 

Stepping 5 

Revision B1 


MMX, SSE, SSE2, SSE3, SSSE3, SSE4.1, SSE4.2, EM64T 


Clocks (Core #0) 

Core Speed 2931.3 MHz 

Multiplier x 22.0 

Bus Speed 133.2 MHz 

QPI Link 2398.4 MHz 


Cache 


LI Data 
LI Inst. 
Level 2 
Level 3 


2 x 32 KBytes 

8-way 

2 KBytes 

4-way 

2 x 256 KBytes - 

8-way 

8 MBytes 

16- way 


Selection I Processor #■' 


Cores 


Threads 4 


Version 1 .52.2 


Validate 


OK 







@ JU-JI U*\ jJf JrtfiUMij / Jlttl 


gyjAAll Jl yU jJI 


\ y lji*ASI <ul aJI & y$yUI<uLd 


j«ft jJi a* oiiJi js 1<K jsi ip^Ji ^ ^JaJL . ji^jLi ou jUti £oi^ ^1 ^ : Prime95 -2 

. JlS'LLo JjJj oJjJjM ip- ^P JyWU jl ^gialywJ ^JbJkl jlS" lij Lo *XpL*J ^UJLj 4jjjJ Jyol^J ^l*il 



• *+' j^Sn cj * u j+? gJLii «jf ^ *rj* j-u) ^° u ^ : Motherboard Monitor -3 


Board : 31^C | CPU : -12°G | Sink : 27^G | gpl : 27^G | gp2 : 27^G | gp3 : 27^C | gp4 : -6°G 


rint 


Motherboard Monitor 5 


+02 

rank: 


General 

Temperatures 

Voltages 

Fans 

Alarm Options 
Tray & OSD 
High / Low 
Interval Log 
E-Mail & FTP 
Launcher 

Apply 


Q High / Low 


Settings 


Total number of readouts: 229 

Running from: 6/21 /D1 6:16:22 PM 

Sensor El Current 

CPU Speed: 934 MHz 

till: 6/21/01 6:35:44 PM 

El Low EH High EH Average 

□ 

Board 

30° C 

27" C 

32° C 

29° C 

Jkk. 

CPU 

-1 0“ C 

-1 8“ C 

-6“ C 

-12“ C 

Jl 

Sink 

27“ C 

26" C 

27“ C 

26“ C 

Jl 

gpl 

26“ C 

25" C 

27“ C 

26“ C 

Jl 

gp2 

26“ C 

25" C 

35“ C 

26“ C 

Jl 

gp3 

27“ C 

26" C 

27“ C 

26“ C 

Jl 

gp4 

-6" C 

-9“ C 

5“ C 

-7“ C 

Jl 

Core 0 

1 .76 V 

1 .74 V 

1 .78 V 

1 .77 V 

B 

Core 1 

1 .49 V 

1 .49 V 

1 .50 V 

1 .50 V 

B 

+3.3 

3.49 V 

3.46 V 

3.50 V 

3.48 V 

B 

+5.00 

5.11 V 

5.03 V 

5.13 V 

5.10 V 

B 

+12.00 

1 1 .86 V 

1 1 .86 V 

12.04 V 

1 1 .95 V 

B 

-12.00 

-12.03 V 

-12.19 V 

-1 1 .94 V 

-12.01 V 

B 

-5.00 

-5.09 V 

-5.09 V 

-5.04 V 

-5.09 V 

B^ 

Fan 1 

0 RPM 

0 RPM 

0 RPM 

0 RPM 


C-— ■ _ 



ouanfcji 

onkj 

.. ~i i=-r.K.H 

T*f 1 


t. c oi* 




: Motherboard Monitor 5.3 jjJl IAaj 



I MM™ 


eenRPhi * 
eeooRPM * 
i^rORPw * 


t y 

a * J ...11 j«x jLUo( 20 - 4 ) 

s 


0 f. & f, 

.LAS' jL^A-l j! >JUil <_>Aj J,l jj !jlw>- L^pbJj ^ J-p b j ^ 4^AwJl 4^>jiaJb 4P 4^-bj*p ^%jo ^SsJ SwLA-I o^I j^sJI 


^Jl ejl^» j I Jusiaub dUAJ j^A*j j( <uJj ji b? 4 jjI a>- ^1*11 ip j*# j**& ~1 

^AJI jLuil £jdl ^ RAM 5 i/IJJI cJlS' lit y-Vl JbjjjJI ^JU jl gJUJJ sjl*. i^ Jr dUAS'j jl^I 

.iJlp jJ 


JlS'UU IA&j OwL>-I ^bAl O ^15* cibbb^o ip j-*> <bb^j ciJjl <*!**>■ ^bcdJ Jubayl *bl J <blp ip t 
<bbj ciAw^ ji i)l*i Jj jo 3 BwLw>- ( ) o ^S'lS cib^J ji ^ j^AS* ^ ji <J*° J . jl^.>cJJ Jubayl *bl -IpLwj 

??? ( ciAJS Ji*3 JjOjb ^ru^LiwO yo j£ 1 ^| ^JbAt ip y*» j~£ ^\ oIp j-Jl { j/3+/3'>*+* <J j-> ip j-Jl 





JIAmJI jJt / jiiJM&l JlJtfl 


176 


gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd J?* 


jkp, 


^ ^W>- Lolilj ( ) 6 jS"! dll ££ jJ ^t^^wyy JSLJt ip J » *» J^b>- ^Jlxil ip j~*> O^Ujj -2 

.RAM s/IJUl 

. i^LtJl o j£ JiU ** jj B^Lj ip^Jt j~£ ^ "3 


. l^ip J$*l Vj i^UJl *^42 J d™.>cJ ^JUil jJ wbu 4 Ojj^Sj w> jLg->- Ju>AJ V ! -1 

JJjJI ^p £Lj ^JIaII b^IpI ! .(Jumpers ) jj-uJ-I jl jit J^b>- ^ I i>- ^Dl ^Jp ^JUlt c^LjaJ ^ap ; <w~wJl 
. setup \^y b^IpIj CMOS ijlk db jl . Jumpers It iw> J^U jl ^1 i^jJUl ^ jijil 


. ^IaII jj d*j ( ) ol * ~2 


Ji^dj 4^d jJ ^JLP jl ^JIaII J JJaP ! ^~Jl 
. 4^d jJ J5"LJ| jl ^IaU JlwL^yl ! 

A^jlit jlS'LKj (RAM ) ij^djJt Bji't jJtj iiLdll iSUaj ip-^L^ ^t-p-jJI idldJI Jp jj^t^Jip : JUaH -3 

. £iUil Jt jl^I : JJ-t . £)Uil J Jkp : ^-Jl . fV 1 







JLkpl 


. ^JIaM BjI j^ 4j^j^ ^LiJjl <>, ^>M,o ^y*>bM jL^J^ J^P (J £^S^Lio <«— £$ jJ ™1 


.S^jjil Jp kA ^ Ut J~£)l iltjt ^ jlgJL-l JjidJ ciLLl : JJJ V V 1 i^j>t Jp o%lsat : ( 1 ) 

.^IIaII Bjt i>-j^ ^oj jl Jl ^j^l br ^IIaII i >~j jA JJ^aT 
.j^^I til La j-uaj jt i>-j jit ^Iv^t ^jo ^JIaII iJ jJ j jL^J-l JujdtJ olil 


j jjt Jp^ jit jUaJI -w^Jt 


. wbjdl * j*+>j i^-j jit ipj— *» J f'iaJl ! JJaAll -2 


Foam Cleaner 4Ja^ljj jLgJ-l cdJkij jLjl)I iJljlj ^1 ^il ^iL aJs^Ijj i>-j jit <wiJajj jLgJ-l JyJLiJ o12jI 




. AiiuiV) «— i^i c>j^J djfiji — 

j 4 jjU l$l* Memory SjSli]) <>» £ljj| <Ujj! dUA -l 

(illi ^^ALa . <Lui^a1a jj& j 4 jJL» 4juljj| j ^LuijaIa 
<UJij ^1 ft^A (>» Sj^Ij </!j ? AxjjSfl £l>&! 

? (jLuJVI S j£|3 (JjLaj) 

SjSliil . UajjLu £jjU (jjjki) o*aj <Ja -2 

? ROM SjSliilj Cache Memory 3-ua»^' 




♦* 






Main Memory 






JUU1I jJc Unit / (>UyUI Jlttl 


ITS 


gyjAAll Jl yU jJI 


ulj*?l j*fr£ ulJJI >» y^iUI yLd jliP 


PhoenixBios™ 
D686 BIC 

©PHOENIX ' 

0174ZOS 


f AitLoaP ^ j 4^Jjl ^3ljLA 

CPU nJUil -2 . Motherboard a^^Dl -1 

Power Supply SiUaJI -3 RAM s^UJI -4 

, 

. ROM -2 


: j\&r J o^jli Memory oj S'lJDl 


. Cache Memory -3 
. Virtual Memory -5 


. RAM -1 
. Flash Memory -4 



: ^ i&y <Ji PrimaryX Main Memory ^Jl s ^IJJI ^ 

Random Access Memory (RAM) J\ s /\s -1 

. Read Only Memory (ROM) Ja2i s*^ll « ^llll -2 




Random Access Memory (RAM) a^U(2-5) 


. 4*j j j^^3| j^pbp 1 j t 1^1 1 • j j^^3 1^ y& ^b%%*>j ^jp Ojbp 1 ^ I j* j *****£ o jS'ljJl *■ ^ 

^oU J\i I wLaJ ^Jl oULJt J olo jX*il <Jp J j*y3jM CPU —It 4)^b>- ^ ^jJl ^ j^Jlj C3 jit Jj£>eil jl 

.( C*Jl IJs^j yo yj^La J^UJ ^Aj) C*jbl>eJj ly- iy^bbt ^LaJI IJs^jj. 
is^wo jJt Juo-xJ) SJjlkS" jOuj • 43 j^ Ju>p ® SJjj^j^fl olili jJt cJ jl c-i)t£> o jS* ti y& SjLp jl 

C ■'ii-‘ J L‘ ! bf 0 jSljJl JJ*AjJ • ^^^bbt *A*P l ^ « 1 ^ J^" J ,J 1 J ^j LyJlj <«^bb»JH ^JsjT ^st*a ^ ‘tin I, ■■-■'^ C •■‘i^l^.U 4**» w>J b 

. l^bj^- 6 jS^lXJl o*L& wLia <— wjULI j^P jLllI £Uaa> 1 jl <— w^bLl *bibj ^ j>s*<*jj • J^xJl ^jP 
^1 jJt ^lj \J* . obbJl oXa ^wvJT jI^jM pLaJajl JAPj. 4 *Jp Jl^JL ^ j2J ^XJl g^U jdl obb* Jai^ej ^ j2J 43 j^ o jS*li jl 

jJ j*^o^Jl <J *Ja*j jj^ C3 jJl (j-wAJ J g^bj^ ^ j£S"l JJLJo yy- jl c^bJVl JJU SbJiilt jJl JujLiJ ^Jp jl^-M BjJi C-olj 

Jaa> *bj£^Jl ^iiaJo jl wbu 43 jit o jS^lXJt j ^«t jdlj ^UaJt JlJL£a) jJl jS" jit ^yfcj) ^budJ jUiol Si jP j^P ojbp 

. jL^jbt 4P j*# o j$ ^^^^t ^ia.tf.lt jjs ^Aj(L^ULj 

?ob^ U j t tl^ Random Access Memory (RAM) c^- till /^ 

^*Jl J L A^sJt jAJ . 0 j**>l>wd 0 /t^ 4^i>- ^Jj^jjjt <^ij J ^ t 0 j^> ti^j 0 ijS'taj! §taA*& ^ 

J>-I o jS"li JuUj j t o J^T jl ^ j^UJt jl cjXvaJI JjI (J £& SJiLt oXa Jufc jliJt { y^i XJil-l oXa Xp jUJ^Ubil 

ia^j^ Jio S^obdt s jS't lit ^ SJLJL- Jiw Jp obLJI jy- s jS't Ut y* ^y]\ t 1 a Serial Access Memory (SAM) 

( Ju^2j j-iJt Jjt Jjo obbJl ^Jp jj jib ^liU iaj j^tJt j>-t Sjjii ba io ji^ J j**2 jJt ^la3^o ^ C^Jli CU^lSvJt 

S jS'tUt ^o SjjlSib twL>- ^j^Jl IJLa j c i> jlkll io ji^it 


ob jXxib lla.i.^ ^Xlli ij y ci ci ^X°. Oij^" 

O j^> 4 j Sjj£>cil Ob jLdt jli 4AP cJ jiit jJLyg^ Ju^23 tit 4 jV ( Xob j^-S" SiUaJt) cJ ji j-Ls/2^j jl Jo'V 4jli 4j Sjj^&il 

. If. jj^ jA bs <Aaa l^*b l^JP ( 4 ^j b 43llaJ0dJ j^Jt jwLva^ p Ua.tf.>b 43j*^ yij£ 4 bw%*>j ^ ^s>wj jb Iaa y^^- <Aaa 



ly- ll oUjJUil Liivojj U^jl \^\S ly- Sjj^eit oUjJUil £*1 ji luivoj bj| ^\. 4j\z£j ji s R S^IJlJI 
<L>-U £ja CU^lSvJl Jaj jjJl ( j^j li o ^liJli .( SjLLwJl 0 L 0 jJaII *IaJ|j LgJ| <LL>Jj>- olo jIao* SjLS*) ^ y>-\ oLjjAa^j 

. l^J| 0*1 jilt Jp OjJjSJl 


• ^UL> lwl>- JJi C-Jj J LgJj oU jJaII SjLS* jl oLo jJaII o*l J s <L1^p jl ^1 . 2 aj £ j5*IS ^ R S ^5*1 *Dl 

V 1^1$ Ia g^U jJ 4j-l*il oJ^~j J^ijo *up 4j| ^bLl jl^>- J o j^tJJt ^(Jpc^l SJjliJt jVlj. jjhJl 

\f) 4jL-LaII oA>-jj qXJCj ^Sj jl J| Lo o ^ IS J j*Jl 4 jIS ^jjlS Jp. j>"Vt jJj I j-«l fiwlijo Jo oA>-lj 4 a33 qJjCj 

p p ^ ^ p p 

^oU jJl ja(j) o*l J! ^^w*- 4 aj jj* jl B ^pS'lJUl oJjfc Jp 4 jIS . ^>-^1 jJj t j^ol B ^liil aX& 4j jjb cJ j*m SjL-IaII oJ^-j jl 

J • ^lp Jl^wCj j^\ toLoSJo Jp^ • JuJj L ** - ^ ^ ^a L» ^J l >X+j£j ^Sj dliljj j • 4P y*vj LgJos 

. 45^-1*11 oA>-jj o^Lwio bjb>- Jj^-> ^£*Ul jdl h.A>- J • 4aj j*» 0 j^tJJt 


oJ^-j 4i^j j%Jo 4jli . lo g>sU jj ^^bLl jl^jL-l J^>-l3 4^ot3 J oL-*>j fi^lp oULJlj jO t jl 

wwxL^~l JlA^o j-ft oXj£j ^lt jJl Ja,23 ^HaII A>oio 4P j+* ixS^lt 0 j^tJJt (J| *UoljJl 

. Uijw\^>- ^xil § jS^ltaUl gJL^o 


|p|j I 2 JLL 0 Igjp 4,^>c^tJl 4 jULo Jii>- ^JalwO ^ j 0 jjl (Jp oULJl Jsip- (J Iwbl 43*^P 4 J ^ .^JL>s^wil ! 

J^l ja(CPU ^luil) JJLU1I SJI^J IgpU- jU-t j RAM o/UJI JpoUUI ^ J JL^^Jt Jj>il 




Jl yU jJI 


JUmJI jJt / gn^Ail dlttl 





dJ j2Jl ^^io jl d ^ 4oli l^- 4jj£ d>L« jiodJ ^^2*0 dUli J. ^Ji\j J ^ dJ ji 

jj£ y* U JS* Jlaj 1^13 I^xp dJ ji)l Jt jj JiiP j I^JIp JaJLw« 

. o ^S'ldilo ^^ 3 dDldJj d-^Lo ly» 


Lii^O JT ^dptdvJ. OldSsil Jo JjyO 4^ ^j-Jo ^ I Jj^Xj 

LJi J^ jl (Jbl> <wUta ^Jpj. 1 j A**P jl 4«old)l Lo| ^ji-j^" 


yy£- 4J*Sv$o d<. : .p- ySj^~ <—2*^*° JS" . oLo jlxil do 1 d^l j yy^~ 


\£h>- y cJH^° (J-° j jid> 43~ ^1 jli dUli J-P. do dp-lj 

d>d^)l J^^^o ® 1 3 43~ j** 4o L j^L^L-I od&. 


JyoldJt jivoo 3dp- jS" jl^ll £« JyoldJl ^-o 4 j13 3 j£\l Jt £« JyoldJt dXPj. 

jlSvo JS" jli j5"UVl odfc jISvo JlS' £0 JyoldJl jis^o ^^SsJj . jlS^o J* *JfP- £« 

do 43^*Jt 4^J ho s jJl£i ojLyp jj^> jl yd\j . oJjwi^ ^xp- jl oj^t 


[(JbJlS" ^y& 3 j5"tJJt I 3dPj jl ^x*Jl S jid otxJl 3dP 

. jt^Jl ob 3 JLp * 2 -8 /IJUI jSU 3dP 


jl ys> iib& L^" i*jjl jl Li J J& jl Jo)l 43^- ^d)l odA jli jl^o 16 4 j 43^ jS> \jJdJ jt ^yZ ji t 


. Ji^JI J jwi ^ jlSCo Ji^J ^U- 

odt ^ojloJl i ? jhi cJt oAa ^<d. li^>- l^J| jt j^oJl Jb>-3^( cJI jip^l I 3dP li Jjisj jl d'i 43^ yi> JlS" jli dUti ^Pj 

Jp jJa>- 3dP jjioj. dULJl i? ^iap eil odA ^yi^o. 43^ ^dJt j^Lol d?»- 1 4j^>ait dU jl^dl 3*1 ^3 43^- ^dJl 

8 4-i jl^o JlS' 3 J^li 43^ bod) jlS' li| ^Lioi . 43 ^ ^JLj J^jJ^PdJl j^Lol jlivo JlS" yyx^i] b^Lp- 3d*J LjLwO dULJl 

. oULo Jp 8 li jj^j^o 4^ ^dll odA jli . ( do 1) yy£- ^^Lp- 


Hard Drives iJUaJl ^ 1 ^1 ^d^j dUtdl j jl^L-l 3^U1 IfU-b oUL J\ oU ^Uo ^t Jid£ ^ RAM.JI 3 ^Ult j 

.ioU 4dJ^ 4 p-LwO jO jj Jyp-I 4 j jil y?\ I ^Xp- jl Ds <U? j**,rtl\ y^\ ^3Vl j\ 





JUmJI jit Jy M / griJuhAil Jlttl 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd $liilt JB* 


4j1 //p j US' ( Random Access Memory) /l/UI( Jj*? /) gji / i /IU ^ RAM »l ) I s /IU1 

SJL/j L^*l ji ^ jl /aJl y j*Uj / /■£ jtS^° ^$1 ^ /Uj Sp j ^ * /lUl J jlSLa ^1 J| J y*p / /U 

. ijy*-* -J j^j jl iJl yu 


?J^USJRAM o^UMSI 

o /lUl U-o jUjSsj ^iiSsil j jj1*ujjI J\ J l c otUSU j Ji )1 Si /La LLaliLia o /ta j^p o jLp o /lUl SSlij j| 

jl y°j / Ui / j/~ La ja j Byte cuU JSLcJ c-o 8 JT j o /(S /sU y cuJl j oULJl y s>-\ j bit cu* JSLcJ ^/t j 

SJb>- l/> tali ^-Sv^tlU £'LjL*S' Juj**U j^U/l /)! La I c -b*-lj jl yufi La | ^y>eil j/L> j Ola /-*ll J^a cUl Lo-JL Jai^ ^itSsil C^j 
oUjj^J^fL 4ii$bM oUfc */a c /tut <lU>- J JlP-l j 4^*$ Jii^tii c oUj/SsJ^L) 4ii$l^cS' Jw**j c-i^it . Lfcj/Jo ^/j jt 

. ^jA ^J^ljL-t o wL>- ;; ^1 ^$| * • £ j A**p 4r^*^ JqiAjL- ^ 


RAM property ^11^11^1^11 jail** (3-2-5) 


.U> s ijSVs oJc* j j Ifujai jiCw jJI oULJI iuJ' jl J,l g-j ^ j Memory Size s ^IDI i*— -1 


VI* J RAM s i/lJJl ^ obUt i yS^A t jiajj • (^-^ 8 j^a j/o c-olJl) c^jUI Sa>-^ S jS'IUI ^»12j 

. 128GB j^t Jt / IfcJt cl^j jlS ^ JpI j cJl* UJUl jl c^UUilj coU /SDU ^U; 


U| ibSsJt jt 4 ^a s^t /U a /tUU La jl^a JJ J jJt J J/i^o ^Ut j^jJI Access speed jJ jJt Sp - 2 
^^Li-t jl^- J ^ /-Vt oU j^lt ^a o /tUt SJLIS twb>- l^^a ^LoP- iJi-A. 6 /tUt 4P j\ 6 / tUt J| jJt 

ot /tut ^ )- 2 «a ip jli OwbL-t ^.w^LL-t J Lai. (ns) SjU jjU 120 J| 70 ^ju ^jt Ju Sp j^i cuts' j^LUt J. 

. jl SjU jjU 500 LwvJ 

^ > 

RAM Components (4-2-5) 

chips jp^U^t^/tdU JuoUUt ^ H Chips ^t/Jt -1 


^ 1 / jup j| (j*y> jL^)ii ^**2? y 





• ^1 Jl 9 v V-C j J — It 9 ij 





SPD (Serial Presence Detect) 


□RAMs (FBGA) Chip 



PCB _ 

(Printed 

Clncutf 

cDaraj 


Gold Fingers/ 
Edge Connector 


(Mil not allow insertion 
Into DDR module socket) 



; RAM S ^ jL**L*l j Ip jj 


. (Dynamic RAM) DRAM s ^IJJI -1 

. (Static RAM )SRAM ii'LJI # /IJUI -2 




; jJt o Jt ya ^ y>-\ ^ 1 jj\ iib-ftj 

: FPM DRAM - Fast Page Mode Dynamic Random Access Memory s -3 

b«-Up J B ya jJLkil OwJi ^ J^P Ajlwb 0 ^^1 l<X&^ c cJ^Vl ^^1 4jJa ^£<-Ul £^Jl 

oULJl Ji&J 4 P ^mJI Ju^aJj c JjVt C-Jl B*l J& ya *l^lTifl J&j VI ^b)l CuJL l*^> c IJLa S*Ij^ |»jJL 4^3 

JSUaJI cJ ji 5 64 • i^bll ^ c-oUl^wo 176 B jS^IJJI ya ^^Jl l*b& ^l*b>w*>L 

. 72 pins II^apj 


EDO DRAM - Extended Data-Out Dynamic Random Access Memory b -4 

Ju^aJj t JjVl £j*^l y* £j*Jl IAaj c 4j*I ji j^tJl Ju^ j JjVl C^-Jt ^ wbJ^- JUI C^-Jl J^P cLptJb yJoLj ^^Jl l*L& 

. SIMM ^Jp jJ J. 4*j bJl y C^bl>e-wO 264 B j5* UJl ya l*L& ^ttab>el^>lj oULwJl JulJ 4P j-*Jl 

. iJL^iOl SBLDI cJy 5 Jt gbJ- j. 72 pins ^ II . 32 MB ^ U> 


■* 

»t 











: SDRAM - Synchronous Dynamic Random Access Memory s -5 


C.-J1 J^P C.J1 ^Jp v-g^ll ^v^2j Jp O ji jjlj C jJJail C « Jl £3 jA Jo J^- J-*o o j5'|jj| £^J| Ijjfc 

s ji'liJl 2 p j j jJt jij-t IJLa j c 4ou2j ^U) l cuJt J^- jl Lo j j&j libjfc Up c-Ua1( jj-vJi] (J (jUlt 

^jo5 \Jj* ^uULwJl ^ j)«ji2>?)1 4p c j (jVi jJxxUl I jj& j c ^jJ! 4o jLa^ 

j Uli ^i^axUU L*j^I <.Js>-) j Jjo jSS j^JLi $ j >- jj . 168 Pins jj* jj^mJI^jp. iJlill 3 c-oUU^oj 528 i ^£"1 jJl 
. 512 MB y* s i/IJUl *1* 4JI cuUj ^ JpI j.SIMM jl DIMM Ji^ jh s /IJJI oIa .^t ^ ^ J /u 



: RDRAM - Rambus Dynamic Random Access Memory s -6 

y j^Us^ 1600 jl 800 <up j**> J^oj j Rambus Channel 
8 j^IjJI oUi c3^UJI 6 /IJUI 3 obbJl JJib ^UU (3 133 j\ y» jjb\&L*A 100 ^ SijlSib 

. 184 Pins ^ jj^J\ ^jp j RIMM JiUi Jp jtj . 512 MB 














a) v J a^ 5 sJ ^ DRAM ^Jl y» 5 /UJI ^Jl Ua j : Credit Card Memory s J _S'ii> -7 

. 64 GB si* 4 JI cJUaj Jp 1. Notebook 



Ut.1 ja j Notebook iJ j^ll sj^SU UaJ /A ^j> Qaj : PCMCIA Memory Card ij S"li -8 


.32 1 ^ft 0 /IUI «Ift 4JI cJUpj jJpI. 



jlJl oli I jLpI jl jj-UaJI j jHUl otalJlPl Ja al a A"lUl J/ 1 jilt* jA j ! Flash Ri ej—^li -9 

. 512 a i/lJJl eli is^^' aJLs*- <>_jg->-l (J Hard Disk <_. I .,<^11 






Multiport Dynamic Random Access Memory _» UaJ ^ y VRAM - Video RAM ij -10 


22J&- y* Multiport ^^1 <, ^LoSlI oIp^J.1 j 4J.UJI 2 ^IJJI j- 0 J (MPDRAM) 

• J ojj^aJl 43A e j £ IJJI jlJliLs t )A]V (jUJl j to ^5’lJDl ye yfi y ^Jpsiwj o ^IJDI ye IJLa 


. 8 o jS'lJJl 4JI d J Utfj J 



4JUI ^Sfl t_ik£ ^Jl IJU : NVRAM (Non - Volatile Radom Access Memory) « j S"li -11 


oJla 0 jJizi I Memory Stick j j\ Flash Memory _ll hX*p ^IaIU I2 L^U 

JJU l g * a Ju/a.io jLj j\ Lv^jI ^Uxs^ail (j-A Jii j . ^L^fl 

Jp J*U*JU J\*j£ jLj jJIj i^LiJI oj/ J s^jit oUt^Jt Jp SejUaJI Battery )l 

. I^JLp j*U «J!jULwJI 





! MAM <JI s ^ jJjj o (j'ift 


DRAM drf^uoLL. J1 dj^UJI (1 -5-2-5) 

oaii *i!lj cJ^JI y> V-*-* o jo Ji" ^iUJl jl Refresh SJU^J ^ yes jl juV ^Afl IJL,- c— w j Dynamic RAM jx> 

( jiL*jl (J,l ^ oLsi^il^ olj^u*<jjl j^JI ( j^ jTyj e ^5"!^ V V^ oUCJI 0ata_)l 

jl Capacitors il ^a Si ja^aa i ^a j ^5w ^aj ( iJU ( j^.12j j- 0 jl-bLa .a*j a^as— II 

oj-b>- #L*a IJla j 0 <31 Iaj>-I <J j^»sil 1 il J j? •cj jS Ijjja \^»>m ^sj ji lil j 4-Ja«j L$JU? j l2aj olii^ll «.1 a (Chips <J -b»- 3>) 

j*a IJLa ^JaJU RAM.JI ja 1 GB Sba a>jJ Uaiw c^w lit dJUl iijCpl j^-fj- Data Corruption., ^ju U *lk^ 

DRAM Vi 

( j*aj j as Speec d.-»>- ( j^ ^1 v*^l U&.I ( _^aj 2 oU-lu c-JlS" ^^1 oC- V-ll <_| l-bj- I.xa j&-\jz> 

. 33 MHz ^ jji; Bus speed . oULJ' s^ULU J^-^ll 

^ jV^-1 ap ^ LV ^1 jJ I p j ^j ^Jl frCdVli aIs^^G 

(RAM) *b! ilj ^lS - oULJl J2J ap^- aIj ^ j oUUl J* ap^ ^Bus speed -1 
jJcaj ci^Jl ^ J (RAM) ^ VI SI J >--di A^SUI oUUl a^ & SjU jaj: ^cSd JSUI ^ :(FBS) -2 

.MHz_j j-lajj AJa^JUl 

DRAMoLLjoljd v' 






. I J AXJaj -2 

.32 li -4 


DRAM Type J1 a^lUI ^I^j! (1-1-5-2-5) 


DRAM 


jncnfvnuuz 

DJiA\j'sJ 



HI 

J 



Synchronous 

I UStAt'Jl A 











igi 


' ( 


1 


.J 


I 


TT 


mm ■ 


: SDR SDRAM 


-1 


/VI ol> J jl?-I^ Single Data Rate Synchronous Dynamic Random Access Memory jUa*>-l 

— ll (jl^d . ^ (J' *'■ jjVl p'^Jl ^8 ^^**1 uU*11~Ia.8 ^1 

. 133 MHz ^ jOi (FBS) ^uSlI JiUI . 133 MHz/s - 100 MHz/s - 66 MHz/s Speed 
IJia j . CPU Clock Speed jl gJUll SpL- oULJI U-U* <c5U> s^IJJI^^^j. 250 MB Jl 32 MB ^ t> 
DIMM ^>Ij o jS"llll o la . synchronous ^ulS" o^-lj jl oULJI SjIjS'j 3*1 ^3 AX^oj o £^xJl 

<±~>- DIMM gji ^ s A'lUl j* V o' v*^' ^ o- (168 Pins JJC> ) SIMM jl (168 Pins Cxs^A] 

. AP jjail A>- c- Al>-J ^Lal 0 





Jl ulA jJI 


y|>*2l &*§ y^iUI <uLy jfiltp* 



! ^l*Jl cJ^oAjM Ia j5* \\j 


Standername Module name FSB Speed Memory Module 

bus Throughput 
(64 bit) (MBps) 


PC66 PC66 66 MHz 8 bytes 528 MBps 

PC100 PC100 100 MHz 8 bytes 800 MBps 

PC133 PC133 133 MHz 8 bytes 1067MBps 

Module Throughput =FSB Speed (MHz}X Memory bus(bytes) 

. ^1 k-jJUl ^JUI (PCxxx) £» jil \j£ jb V SDR RAM s ^IJU jup : 

DDR SDRAM _JI s -2 

J jl>-I j£j (Double Data Rate Synchronous Dynamic Random- Access Memory )_) jUa^-l ^ j 
^ j . (XI & X2 ) ytj AMD X j* J\ L^JLi U j( Pentium 4) J £jJI ^JUIL i^UM ^1 i*. jJJI ob- jJ 

^L-Lo ^ j(Access Time) « J IJUU jJI jaJj (RAM BUS)5p j* (SD RAM) _JI ^ ^jJ\ 

jl2J j . gJUil J I2i j JpI s-bl ( _ s k*j Lf- j^-UM oULJI JiU J Bandwidth_JI ijpUw ^ 

. Jlj jil jJI c. ...■>■ ( ) Lj- c.w^>J <*1 .,rii«U cJp- 








. 400 (MHz/s) - 333 (MHz/s) - 266 (MHz/s) -200 (MHz/s) :U> Bus SpeecLJI 

1 GB Jl 128 MB os* U U . 333 MHz_. jM, (FBS) JSUI .DDR 1 ^ U Jl 
• 184 3 ins jj* jj 5> l^JLSw ^ (j-° 1AM 1 1 


S<1 W 

L \j 'U -/ 'o 


^4'IM^IMI *t 4 * I* -« M ^1 ft t« «l M 1 < i 4 »»• 14 ni M ti4 M fl I - • M M 

u - vy «U V J JLO J *4 « w tllJL \2/ u 


HT3vDOT64720r-4eeri 200647 B2««Trt009 

LC0O race 

PC 32000-30331 -01 
5!?tie. 000. 400. CL 3. CCC 


7 n o 

^ J WV * * 0-4 *V ** MU •» •» 


*• ^ ^ - •• rs - - ^ -jr ^ Tar’ ^ j 

1 * It*, Uli ft II Mil • • 14 II IMI ^ Vy X* . 4 kX r "1*1 41*4 4 ** MW * ■ UA0 ‘ * *4 * IW ■ * kMJ k 4 UU *® * 

- Ak..m K If.. *Mii 0 GlWrmiirmilimtM <4 


F • Mi# 44 *• W uw 4 

, u mi**., i iM. f 


: (JbJl JjJii-l <J U ^ jD oljl S jlp U*l iJiij 


Slander name 
(Chips name) 


Module name Actual 

FSB Speed 


Advertised Memory 
FSB Speed bus 
(2k) (64 bit] 

Data Rate I 
(MHz) 



DDR-200 

PC-1600 

100 

200 

8 bytes 

1600 MBps 

DDR-266 

PC-2100 

133 

266 

8 bytes 

2100 MBps 

DDR-300 

PC-2400 

150 

300 

8 bytes 

2400 MBps 

DDR-333 

PC- 2 700(2 667) 

166 

333 

8 bytes 

2700 MBps 

DDR-366 

PC-3000 

183 

366 

8 bytes 

3000 MBps 

DDR-400 

PC-3200 

200 

400 

8 bytes 

3200 MBps 

DDR-433 

PC-3500 

216 

433 

8 bytes 

3500 MBps 

DDR-466 

PC-3700 

233 

466 

8 bytes 

3700 MBps 

DDR-500 

PC-4000 

250 

500 

8 bytes 

4000 MBps 

DDR-533 

PC-4300 

266 

533 

8 bytes 

4300 MBps 


Module Throughput =FSB Speed (MHz) X Memory bus (bytes) 








: DDR 2 SDRAM (Double Data Rate 2) « 


J\* -3 


Pentium ) ^ jUJI ^Jl 2S ^ ^JUil i*»UU ^1 b~ jJJI ol > ji j ^ j£ ^ j DDR1 ^ <qJ\ j oj>I gji 

Bus _JI . cJy 1.5 SSUaJI j . Owbu Loj ( ) AM 25" jJ. ^Ibto jl e-b<j Loj( 

jj& (FBS) ^uSfl JiUI . 1066 (MHz/s) - 800 (MHz/s) - 667 (MHz/s) - 533 (MHz/s) :U> Speed 
.DIMM y> LflSLi j . 240 pins y» j>-JI ^ j. 2 GB J,l 128 MB 6^ t. L$^>- L>1. 830 MHz. 



^ oJLf- Li 


Standername Module name 
(Chips name] 



(MHz) 


Advertised 
FSB Speed 

N 

Data Rate 
(MHz) 



Throughput 

(MBps] 


DDR2-400 

PC2-32DC 

100 

400 

8 bytes 

32QQMBps 

DDR2-533 

PC2-4200(4300) 

133 

533 

8 bytes 

426GMBps 

DDR2-667 

PC2-5300(5400) 

166 

667 

8 bytes 

5333 MBps 

DDR2-800 

PC2-6400 

200 

800 

8 bytes 

6400 MBps 

DDR2-1066 

PC2-8500(8600) 

266 

1066 

8 bytes 

8533 


Module Throughput =FSB Speed (MHz)X Memory bus(bytes) 












: DDR 3 SDRAM (Double Data Rate 3) ij S'IS -4 

Jj Alb SSUaJl J«l*J 4^wvjJUj SiLwJt o jS*Ia)I olA>-jj SjjlSiL AUlSj 4A&JI L>l Jl Jl Jp o jS*IaJI 

JibJI j. 1600 (MHz/s) Jl 800 MHz ja Bus speed _JU . ii ^>JLo JlSCjL; . Ja2Sl.5V 

J^Jt> <u*l> ^ Jl 1G \a \ a \ . 1 JS"! ^1 1026 Hz ^ jA*L> ( ) ^^LaVI 

DIMM y* IgJlSw j. 240 pins ^ I^JLp ^ Jl j^aJI ^ap . L j; 



JbJI JjaA-I J I^aJ oljl-W^} sap U^l l Aj 


Stander name 

Module name 

Actual 

Advertised 

Memory 


(Chips name) 


FSB Speed 
(MHz) 

FSB Speed 
(8x) 

Data Rate 
(MHz) 

bus 
(64 bit) 

Throughput 

(MBps) 

DDR3-800 

PC 3- 6 400 

100 

800 

8 bytes 

6400MBps 

DDR3-1066 

PC 3-8500 

133 

1066 

8 bytes 

3533MBps 

DDR3-1333 

PC 3-10600 

166 

1333 

8 bytes 

10667 MBps 

DDR3-1600 

PC 3-12800 

200 

1600 

8 bytes 

12800 MBps 

| Module Throughput =FSB Speed (MHz)X Memory bus(bytes) | 


DDR 2 j DDR 3 j DDR 1 ^lj 3 / ^ 

^ 4ilA*>l ^A*i U240^ II Ul . 184 ^ jIa*I .sap jl jIa^VI^ap^o -1 

.U^1(Pins)L-240 
















JUmJI jJs Lfcil / gdJuhAll JUI 



gtfjA^JI Jl ulA jJI 


. o DDR 3 j DDR 2 J bl . s Jr S DDR 1 U chips II -2 



s^JL-a chips J' 


.Js* 

DDRAM3 j DDR2 3 DDR1 


'. iJbJl ojj).i^II J !! « ^UJI ^ll caI^s^sJI - 5 


I DDR-3 I 

ktMOM OIM 

to i 

* 

DDR- 2 


immi! 

1 

/fl 

niinci:' 

1 

‘1 j. 

DDR 



IliiBlMB 


a n i j a c! 



S D-Ram 



jtmnirDim 

m 1 

nnna 

« 

1 

1 


1 1 

Cm 1 2 3 4 5 

6 7 

O O IO 11 1 «? 13 





! o j £\ jJl l^SU^UvJ (j^ -6 



DR3 aJU. ^a 1 .5 


DDR1 aJIa 2-5 


RRRR 

iiii 


RHRHHRI 



DDR2AJU. I .S 


SDRAM aJI^ ^ 3.3 


? RAM 3 ^S'lJLJl ^1 ^jl ^1 ( j^ I^Ap liLo ^*i!l a>- ^JJ l aJjfe o j/«j <jl Jj^j la^ /jj - 

! wU^ '• Ran o S' IjJl <uAp L*S ^c_Ul )t ^Jp <o ^xSsJJ ^ 0 ^S”lSJ! L^SsS ^.'~ - ■ . i ^SJl JjjjJ? ^jp / ^ 


\aT .8 

DDR2J: 


I ■ « 





V2.5 -> — 

DDRIj: 






? sosliJI U chips _ Jl J* ^ UlaS jl^ RAM o ^1 JUI J / j- 

chips ^ ( R A !YI ) j]\ 5jl . t~i i ' ^ 




: sJUJi-l DDR 4 SDRAM (Double Data Rate 4 ) s J _S'li -5 


2 . ^ ./»■*.! I i’~ .-. U*.t 1 g « .,r^j i 2 i?L— wj 14 ) c 4 jibi^- ^1 J,| bit ! 4 aj ajj l^-.U 


. DIMM DDR4 ^lj aL»^JwmJ J 4*3 jj ^j^tLwvJ aJLvII ^ j jJall Jlj^Jl (. . bJ 


o j^lwOl ^.LL*J aapL* i/2^q 4p tUij! aJI ^3 ^i»l ^ 3 1*2 ^Ju^2-> La J2J23 lLLI^wwj ^3 

jl jl Lx^oj ^ 3 ) 4 3 j 2 ?jj <. 2133 0 j 5 "tjJt ap ^L-l ^p 

tDDR 4 ^5 ijlia .DDR 3 |t^> ^300 j ^20 L^jj Jil 43 U 2 ^ikij cDDR 3 ^ ^*>1 ^100 ^ DDR 4 

cJ l^iUj L^2 j I wOiAS* ^ ^ ^ Aol^> 3 XP 0 j 5 ^I 3 61 ^J^l 3 0 ^S^IiAJI j f***fi I 43 c- 3 ^*s^ 

3-lPj. (8 ) jijJ j! l^l ch^>- .Owl^-j J5sJ C-oUU-^P 1 6 Jw^j U 


.284 pins ^ 






Crucial® DDR-4 Memory Technology 


2002 


2004 


2007 


2013 



1 I 

Technological a<tv«ncem«ntt w 28% 50.3% 

toy the numbers. sUrtkng with OOP 

I 

100% 

♦<on» UO* 

I 

■W. 16.6% 

^ mchtak 

Vom DOW 

T 

166.5% 

ISCWAM 

vom cue/ 

I 

300% w 

e«c*(as( ^ 

> rj 1 ■ go «g 

T 

20% 

WCDCAP 
«M3m ucej 

I 

100% 

iHCaiAM 

••ore QOU 

300% 

wc»tA« 

e'OTi X3M 1 



New Roadmap 

More realistic 
roadmap is 2015 



1999 


2002 


This creates the 
need for faster 
DDR3 bins 

2006 2010 


And pushes 
DDR4 higher 

2015 













: Laptop \Netbook 3J oly J p RAM s ^1 jJI 

SO DI]V 1 ]Y 1 (J$lj ' S • • . . . AjSjL^JI ^1 1 p J ^j w-'L^y g i ^ll l ^ •■■a< ^A 

• Mini DIMM 1 «/>il JJ! j . . 4 J cj! j» ^w*^JI ailSsj a ^ 5 ’ljjl ^LSvvcJl Ijp 


j . 144 Pins j* JJfr SDR SDRAM s/Ui : a^J.1 oly^^l J j>~Jl aap j 
. 200 Pins > Ifjlu JJc- DDR2 SDRAM s /li j . 200 Pins > 4jji“ ^ DDR1 SDRAM s /!i 
. 256 Pins > 4jji« JJt DDR4 SDRAM s /li j . 204 Pins > 4jjj« DDR3 SDRAM s /li j 


fc 




Iv'K 


KVR1333D3N8HG 

15VISSY IN USA C € 


k 


iMmjsUf KVH 

KVR1066D3S7/512 
£i 1 5 v assy \n\iu c € 


•«# 


n"'sv 



DIMM 


SO-DIMM 


? *1 






yljiyXI ja y$yUI<uLd alyl's 


DDR 


SO-DIMM DDR 



iiiiiiiiniiiiiiiiiiiiiiiiiiiiaiiii 


DDR 2 


SO-DIMM DDR 2 



111 111 111 1 tin i m mi i ii mi < in iiiiii mi 111 mi i I HI 1 1 II II III I II 1 1 III II til I II I Mil Mill III 


mmimmrffmniminr 



DDR 3 



SO-DIMM DDR 3 


■ 


][ 


maim I iimiimimiiimmmiiiiiiiiimmiimmmiim 



iiiiiiiiiiiiiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiii 
























Jl ulA jJI 


y|>*2l >» y^iUI yL a ^Uul < 





gdftJI liinti gy ^il^y yljl^l J£ 


? DIMM -SIMM SO DIMM -RIMM JlCjftl ju U 


JJ S^pIjJI Uii^l J 72 Pin., ^1 SIMM Jl : Single In-Line Memory Module 1 jjC SIMM - 
72 Pin Jl^ 8 data-bits ^ju 30 Pin Jl .72 pin., yAMj 30 pin _, SIMM Jl jUj Jb >- 32 Bit 
sj^-I jJl SjjjJI (J iju, 64 <L&, jis^ jl <w?b»- ^)l*il (J ij 1 ! J*oIp -L^JUj 32 data- tits Jl 
dUhc jJI SDR SDRAM ja RAM 5 /IJI ^ J 5 JJI IJLa Jio . 72 Pin Jl y> jU >JI jlJu ja j/^I J 

. L~j ^aS J 5 JJI Ulaj . Jb-lj sUl, j\s RAM s ^IJUl j* ^Jl IJU J ^1 Chips ^ I ^aJl UU j 72 pins 

ol j j~*£JI J 168 pin _, ^1 DIMM Jl : Dual In-Line Memory Module DIMM 

333 ^ )U ap ^* vj! . . a*Jj^* 1 I dj| ji twjl ^ 3 o^IaJI ^.j ^c Jwwj lhAjw\^^ 64 1 ) a^pI^OI 

(Jla 4 JLL 0 I j. jt> 0 IJL* <J ^i)l Chips jib j . 800 j ^ 

. dj! Awvs^i I dji AJ iA ^s JwwJ* ^^3 








• <U cjI w*^Jl J . 2 ^S'ltlJL JjUlJ cj j jlip ^ p»u 

j DIMM JiLiJl Ljji* <ud> JiLsJI IJLa: Rambus In-Line Memory Module jjuj : RIMM - 
jj 800 MHz J,l oULJl J2; J^a; j. ^ 184 Pins J jA\ RDRAM y> i ^UJ Ja& 

jlS" lilj . e y*S~~a SjUil >-.Ua^ 4)1 ybjl£i)|| yo £y)l 1.1* t— 4 ^ ypJ ^11*.^ ^yJl oU-^Ul ^Jp oilp 
jJLs y\j gjdl IjiA aJLp yi - Ipjli jjSi )l 4»li r S(l h - jUl (Jp IJla ^*pJu Slot JJ> y« j£\ iiL* 
oli e^S'li <bJiJ JjJi (J C-RIMA olJ^>- j y> eilibo'id (Jp < ■C ^bJUj 


.RIMM JiLiJl 


f^SS\ i-jpr 1 J JiLiJl IJu j Pins ^160 <bJ, RIMM_J ywsll Ji^Jl y> : SO-RIMM - 

. Laptop Computer 5J ys * il 


SIMM 


DIMM 


RIMM 
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gyjAAJI Jl yU jJI 


yljyil jaigyUI >t y^nUlyLa gliijt]B- 


(Static RAM )SRAM iA^luJI i^Ull (2-5-2-5) 


ls*j (SRAM) IjUa^-l j ( Static Random Access Memory rijJU^L) ii’Ul j \ ^*JI J^^JI s ;/li 
Refresh Lg*ib*j! s^IpI o— J l^l JL j! d ...•>■ . ilsU t_tf.yg.> j| ^ ^s! ^ l*JI J ^Jl s ^5"!^ 

. w'LLwJ^ W 0 lf-1 ' • ~*~ O^S'I^ ^|i^4 , ^ 3 

a*JIp ^ ap j*h ly-l. _)! S j c-a Sj^^l ■■> ^Jl S i'liJl ^1 ^il X Jl 

^ ^l a^JJi Jp ^1 a^Lw« SRAM— Jl ^JLks. DRAM ^ ux p\ SRAM j&j. DRAM s /IJJI ^( 

. DRAMJI ^1 oUUI 


(CACHE Memory) ijjiJl s ^IJJl *Ij J Ji^. SRAM—Jl 








? J*il ISU ! ! ! ^>1 ^lj I^JLp UlJ\ jl oa J. j jl^L-l Jp f I j ^jup jlT / Jl>- 

.^Jl ( _ r i; j (PCxxxx) Bus Speed _JI J j/VI ^ 31 £> &jljp> ^ jb j! jlJp ^ ikL-j JiJ 

.^JUd.! <u>jji)l J,j*}|| ^>1 jJl aJp ^jil dot jj-~Jl j^J ( j~a» 3^ ‘-JLjaJ jl l^iiLpI -Up 

^lot JjJJl i— iL-<aJ jl J»^aj3j ^ ^►■l ^lj ^ibpl -Up.( j*-9j) j A v^ I 4j^J ^ JJl Slot jj^-Jl 4-5" 3^*^l ^I^Jl jlS" 

4.»»a.o tju ! J.g — ji Ojj)./a)l (_| ^-5” . lot Jj—Jl (Jp <LjUJI Oa^-L-o ^Jp -I— jLS” lil ^*Jlj.( j A> p l 4j ^J _xj I 

j>H li U-Ua J Slot jJ. ^ ijU-i. a^lj o jJl- J.u 2 Slot (j^Li Jp oULJl U-Ua jj6 j " Dual Channel " Jl 

• U^-S ^Jl (j^Jla (_| (_£ y>-l CaULa 4-bbwj PjA), 

. "^pJ-l" I ^ j-a Oy ^lUI j^& jl Dual Channel Jl ^»U>uu*l jup -: ila^jla 



^ «c>s- 

bus speedj'i ^ -^-u v 1 *' ^ £> 


U 800 1 106b 


MMIMMIMIMIIIIMI MHHIHMMIMmHMHMimillllMIM^^ 
imiiiimiiimmiiim imniMniniiiiiiiiiinMininiiiiiuiimniiiM^ 



lllltlllllllMMIMMIIIMIMIIIIMIMMMim HIMMIIIIIIII , 



dual Jl Spla^j j_^a cj JMJ iuUl ^1 jJl jl^aa ^1 (J ^Jl^j-a iibp jLj Jp-lj jJ ^IjJl (3 jlS” ^j. Lai 

: ijj^a (J 1^. ^IUd.1 ,j-« . a^jJI jj-iJI (3 ** ^1 jJI ^-i <a^> (j^Jj .channel 





^ 3 ^ i>- jJJt j 4 Sa^mj (J^Ij jl lojlj 4 lot 3 j^tJt ^Ap- a>- jilt 3 lit /^ 

jl (jU ^1. ylanus It J*^>* ^ ciUS <-b j*jj . 4 B It ^ Ja2i 3 It ^1 JJL^tJ 


: Sjj^aJt 3 ^ . ?f cJjU)ft 3^ 


Memoiy 



Memory Type (?) 

DDR 1 

JjjdjUl ^ - S.jj jJdl aljli 

Number of Memory Slots 

4x184 Pin DIMMs 

jjijj j£ sjIjjLwj 4 j- 

DDR1 j* A>vi 184 ^ 

Supported RAM speeds 

400 MHz- 333 MHz 

«ys tfjft Bus speecU 

Max Supported RAM _?) 

4 GB 

JjjjjIaII ^ jijj Aii j-aii 


\ 


RAM Companies d^lill kj«ll .al^^iJI (6-2-5) 

s 

: XjJ,j Micron : is^j . kingSton : ss'ys. j. iS^J. J^ail «JLa Samsung : *£ ji> lg^> U?- s j^S" ois" ^ iiL* 
G.SKILL: CORSAIR : as^J. j. OCZ: TwinMOS Spectek :^j. VData 

: 4 _S" ^ j. Powerchip: as'^ij. Elpida: as^j. Hynix: as^ij. infineon : as ” ^ j . ATP: a_S” j. 

. Elite :a S' ^ j . Winbond : a_S" ^ j. Nanya : a S' ^ j. ProMos/Mosel Vitelic 



a^jbM a^JUIJLt. ai_^ jJ? 2 jl 3 Ja~ ^^U-l b Jj! "iwjuur ^1 a^JUIJ-1: JJaJI ^ 

. SiUI -\>-| “2 . ^ ^1 <Cjh>L*«Jl jtf" . 4»s*lLwJI ^P ^1 (J|L> ^J>-*-vCo 

. " Ojll 3^U” *IS^JI 3J.LiJI ^L-1 Ji^l-3 


jl ^^s^aJI jlS^IL ^ j >- 1 e yt l^-S" Lg-a-Ja^lij l^jjj ^ e IgJlp a ^S'lJDl (J J J^Lill aJlA ! 

. ^ I (_) i^JJI C^"** 0. ^4 ‘ ** • ^ «A£ ( ) ^1 ^ *X^ .^^1 3 ~* 31 3 ^' 
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gyjAAll Jl yU jJI 


y|jiy2l <ulyJI y^MiUlltyLtf ^BP 


. ^pwaJl ^>-Ip jl ^1 jJl ^ jj ^jip! *— • (J"* 3 "* uyj- Ja ^ 




■VI 


JUI J^Vl 0^, o ^1 jl 4^UJI ^ JJajJI pi ^ jrfdl Jbu : ,_~JI . JJaJI ^ 

. ^1 JU~J: *l^-)ll ^Jl 

. ^1 J\ J\ i^UJI o/U o^j j^> J </Jl Ji'Uil : vr- 1 ' :(HANG) j,lgJLI jJLj : JJaJI ^ 

. Ulx^-I ^ ^ ^Jl ^JlT lil : *1 j^i\ 

. A^iw) ^>1 J-J I ‘ ^ ji ^*\P . ‘ ^ . |f^L>»l* ^\P 4aW Lw jl 6 ..* I .-' )l ^ 

. wbwb>- jJl ^-j5" jJj dlil *1 

• ^ ^ SJiLiJl Cj j£ J Jykp : ^^wJl . ia jl li>LtJl 4o ^ ci j j>- Jia*Jl ^ 

. Uj^l^l C^JlS' til: *\y?y\ 

. ^1 jJI jl oUlil ^ ^jlp JJLiJ : e^Jt .iilS' jf i J\&\ (Insufficient Memory) SJL-j jj^> : Jk*JI S 

• j>& I ^tj) ^t jJl 4-*»**> O^Lj ,^1 g^t jdl I Jj-lp! 

? RAM f\J\ jL^lj ^ ^ /^ 

\ l^yJlSvojj ^IjJl Sji 3 ^ 0jj^2j jl^J*-l Ju*Pj ^1 jJl jj -l*J / ^ 

JJ*l*Jj( ) ^JjJl J ^ 5 ^ 2 J ^1 JyJL^tJ "2 . 2 ^ol jJl ^wlP JyJLJo -1 

. 6 jA ^ JS\ jLgJ^-l JujLiJ 0^Lp| -3 . jJl £jA 4^*- a 6 jO aS* ^ 1 ^Jliil i>- jJ 




jt y^nUlyLg 


(READ ONLY MEMORY) ROM Lid d,»>ajl ijLIJI (3-5) 


: (ROM) Read Only Memory : s Jj/f 


-Up l^ULo J jLOj V o jS*l3 jL^-LL ^j^LM 5lOS ^aL jj ^>Vl 4^ (^Jp ***** ® ^jP OjLp 

. jLJ I^UaSJl 

4^- jl) 4jC^ail 45* j-ytJl Ji3 4P ^*0 ^*a C->La ^Lx»a ^Jp ^ ^u^Jl ^JsJwwJ V Jj o j5*ta ^jP 6 jLp ^1 

. ^ j^>-Vl 4 jjj j^a Jl c-fljlk jJt ^L 2 Jlj jl^>dJ ( Bios) iJjV I JlJL£x)I iJ-aP <J oLo jlxil oAa >Xj£ . (^Vl 

B ^S*|yX)l JbM jJb L« JuU ^L J ^ ji Ojj^ j 4^1>-tjJt lfc*S* l^- oLa jl*il {jij£ 4-Jjj^Jl ^jij^~ 6 ^>"J A jl 

4l^ jl j-* La £^**a j^SLoj V 4jV Ja 2 i o*l ji o j5*IS j**£ o j5*QJlj. ioJb 4-Lw^j j<J3J dUlS (Jpj. 

. JuJj C-3j jJ l^Xa io ^1 o*l J^S voj 4xj y-4> S ^S*lS ^ ^>-1 oLjjAa^j 

.off J\ on J SSUaJt cJlsi *1 ^ c^b s^^o jj& ROM s ^IDI J ijyJj ^1 jl :(Performance)*l/VI ja 

. V 1^3 Ajj & tiki d^LL-Jl^ C<P ^y^LLl ^L*J ^mi ^fP 4^JwOj 6 ^fUl) l^JlP f^)j£ ^y^LLj ^jl^J (jf 0 ^5ltXlJ 

. (j^aVl) Jji^jJl jP ^j->^**x)L ^ <wm-wvJ( l*Xij 

jPj .l^L^^ J^-Lo ^Up jbl til j,^o Jwbo jl £ tji jl Security cL^>- ^-0 

U L ** Jl^P < ** <3^ L^JwO 4 ^j3jL| VI C^L^^^fUsJL 4jL/2yQ ^ yX^GJ 


ROM 


-•■ d t »>ajl S^LliJl jLlii3«il (1-3-5) 


JlXll. olijV I c3 j^*>LL| 0 ji jlo jl c^UiJl ^j^wo (Jp ^Jl ^«l jJl (J o-La Ju>jCUmJ 

. ^yuLLl pllaj 1 ^oI<-\^gX%*>I ^ill^c (j^Lw*>LLl (RIOS) ^Jl 43 ^ jS» j^l^yAJl o3j^ Ip ^w3> ^£S*V! 


ROM 


-• d t »>ajl S^LliJI Jo*a juL (2-3-5) 


SiJL^ jJl j! wb>J wLwol j^JL cJ ji^aJl ^UxJl JCP twLwol j^Jlj cJ ji^,^.)l Siwi j jiLo jJl 0 j£\S}\ jli ^1 jJl 0 j£\l Jl ^ 

Jupjj (J diode 4 Xo Vaj c^I jJI 3 j-o-^JIj c-i^aJI ^UJI iiaij jcp j| A>cj c^l jJI j^p LK 

‘ A^sJl ^).</2i'».i V ^ V 4tL^‘ L'v 3 j^^^JLl cl ^ LwO L^>X>«P j UL U l l 4^LL| l^| 3 jyOjJi 1 



43 lS I 0 ^%taU L^taijP Uta^L^Ltatail £ 0 AS^^ ^ta^K^vO ^1 |J[ LJL^ C ^>UJ| Ata^^ tab*P s 

* I ^ Ul .u. 



S^c^ail 25" ^tJt ( )o jiliJl ^p ^ jxSvs ® jj-^aJl (j 

jJl ^j-^^LJl <jl iJJfcj • (Bios) ^UaJ 
. Bios y* fjJ\j (ROM) 


RAM dj^Ull OtH 4 ROM dj^UII o^-> 3 >kl 1 lo ( 3 - 3 - 5 ) 


ROM 

RAM 

Olj- *il 

<J oULJl l^J o j £ IS j^p ojLp y* 

jl /^5voo V j Ig^JLs^ 

opIjJL Ju ciJJS tabu Ojbb 

S ^(JlII oJla 

flfrl ^)L ^,-vtv'. o^5 !p 6jLp 

L$4* 

c-ijj3cJl 

v 

r 

^ Jb^ll JkJ^ IgJLp ^1x501 

r 

r 

4.1-3...^i 1 0p| j4l)l 

plkjl 


ap^JI 

BIOS ^«u^j jriy^~ 

£i\ a^JU 

^xil oULJlJ (^ ^ta4»j) 

JuobCo jl ^^o jl ^Jlxll lg.«.a JuobCo 

• Lo ji l^OU5 

AaSUJI 

'V ) 4-L jl? S jbU 43 IS jJl oULJl .^Lo 

(J l& jAAJ (LjjjjJ ijlfi 

^JUJI 

Utatataoli-I 3 'jpy^j OULJI tal2^j 

wibJJ oULJ! jaJ 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd $liilt JB* 


L> j ^j^a^sAij jjjJl ^ ^oljj JaSd os-l jjjJl o j5"li J 

POST II ^«U ji JjjJa J^P jl^d~l Jl%**Xj 4j|jj taUp L^- 4.L/2T.I 1 ^J| 4^^d>^ <-b yu\^-\ 4^^d> J^dJi “ 1 

(power on self-test) _> I jUa^-l 
.setup ^IjipVI j^/ jp U^IjlpIj iolil oU /II ^Juy y -2 
.BIOS ^1 /V I j JUoVJ ^-L/Vl fUaJl 5kJ^ iolil oU /II JjLii *Jb -3 
SjIxSsJIj 2*1 /)( o /IS Jl jilt JJLdJl ^Uai olilo Jl2J -4 


j*Jcj / ^diVJ Jl^cuvjj 4^>-j y~ ^ yy** V • ROM ) ^dJdJl jJl s j -1 

jwu- jl 4^1 p ihSJl /U> V d~^ C (CD-ROM) if all ^1 /VI dUS Jp Jit. /! jl c ^all j, l^j/ o~ Iju! 

. 4*3 4j ^dsli OUUI 


PROM(programmable read-only memory) 


dlS -2 


iojptlwwo IfLOJ jl Lg^tvwo /dj V LgJlp oLo /* ll ^dsJ jl Jaj .JaJSi <Ll>-lj o j/oj ® /IdJl i*ia3 

jV 0 Jl 1 j/J 3> / 4JiU Jlp y\j yS jLJ JLujL is^U- obi Jj/ jP ^ d~>- J^3 

. . SJp-Ij 0 I/p ihSdl /d-> ^^ail ^ Jwg^ J5w» Jp if- j^o j jSsj iJa.S.ll od& 

jl JjLJl £/Jlj ^/l Id* ei^b^Vlj CwLwol J^Jlj cJ J)i^,ra.ll iSdd Jp Uijjl 6 j^IdJl ^jJl ld*J 

J yfi ^il j-2 3 dy^J /I 4J>edJl c|^JyQ Jyy2j ISC Ji d^l J^Jlj O jd^Jl ^d?l2J Jl % X*& 

JlSCjJI y& <J IwLA^ cl 4r4»yJl dLU l^-L^d >> 4 J y U^b^-I J^ (j! dy>J cl <Uw d l 4 J 2 M U 4dd-L 

jLj JL-jL ^ /lj programmer ^ sbt dJUbuj jl ^ / .li ^jdtil jVl x* s ^IjJI SSIS jJ ^UM 

v— tf^il JU^Vl ^ado JbJLj ^Ig^aJl jdJl ld& c yup J| 1 y j'-z*-* c-3 /lail J| ^ <J,j^ 

. y up **,&'} j [^~*>sXj pyd JbJLj 4 j jJJail 4ddl -Up jUJaLidl 3 
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gyjAAll Jl yU jJI 


y|jiy2l <y|yJI g4 y^UI iyLtf jli!' 


EPROM ( Erasable Programmable Read-Only Memory ) i r 


J\* -3 


ol>- ^lt 33 jJ O-a-J 4*^l>- obl SwbwlP Ot 4-J*P 4 jIx^J1 J o ^A Jpl$ jJt 

j-o Usjj jjic; SSIS ^Jl clft j cjujl^ ja I^JLp il^Jl) Uj^j **& ^ Jp Ultra Violet (UV) light 

.L>^iM ^jJbj ^p- jLmo *^r y. 4^L>- JlS' jss>j wLw^I ^p>^ 


EEPROM (Electrically Erasable Programmable Read-Only Memory) 


-SIS -4 


l g ^ jj3 <L$LJS jJl owL-ft ^Jp- SjIiSsJI -1 ; iSjLwJt jiVl ^y 


. IgJ o 3jJ3*c o jy-^ ^ 15" 43 IS jJl j^c 1 1 jia_va^ C* J-2 


jl olj3l ^ oLjX^sit jwu-3 

->- jAjJ 4jj>eJJ ^J)\j I (jU^ciU jj 43 IS jJl &Jjb L>^bM jWU J^Svoj 

. 4 jL^AJ 4^Jaj b» L ^ A < 0^0 ^^S* O \j lyj* ' ^^P O v— C i 



[@> JUiidl JrtfiUMij / gnJifell Jlttl 


y|>*2l ^4 <uIjJI >* y^iUI iuLd 1 






: Flash Memory 


.s’li -5 


Flash gkuj ^ Jb-I j c-L 5^. JT EEPROM jl ciJb£ j EEPROM s /IJJI ^ 

:5JkJl I J Flash Memory jtsi jl ^-1 IjJUjt \j sj^I ^J l s^ll J c~>L 512 J^bdl Memory 

JBIOS ^^JUSlij-1 

. vi^' ^ J Smart Media jt Compact Flash -2 


.a ] ii J \j4jJ. j Type II jl PCMCIA Type I ^ * ^IJUI jJl -3 


f’hoenlxBios™ 
Q6S6 BIOS 

CJPMOSNIX 19 S* 

0*59 n 2 10 


I ZaJl M 


SSI 


88E6208-LGO 
Q293081 .1 
0321 BOP 
Tai wan 


_i_l 


. jiJLiJI ^UJl J 5 /IJUI ^1 ^J!-4 













? oJLA 4 jLvLi)I Lo 


^jJl ^1 j-Jt S ^S*I*LJI ^-3 \^ { jm J j) j jL ill ^a$ *Up ^w^2j ^ S ^S*IjJI JjU jJ( oJj^ ^Jp Sjj^eit oULJI jl -1 / ^ 

. ( jl ,«. . ill J q,$ Jc p Lg-jL^x^- ^ v^j 

<J ^ j) i^L>- JjL- j ^tJptLw*>L ( j^j Cj^ jl jl cl* ^rwu ^ W ® jpli jJt oJjfc ^Jp SjjPcit oULJl j! -2 


. (o^l jilt SJ I^JLp SjIxSvJI <*!**>■ ^1 jJl o j5"UJt 


! J/uJ till ^j\P ^Jl Ji^USCSI j\ *U*>LJk> <Z*> j 5* ^Jp j!) <w wjIpcJJ 4^vwJ jJl 4^ ^JJl ^JJl (3 4^-wLo o^lp o j5*l«-Ul OwLft ^Jo 

O^U-1 Jp Jp-jI . JJa^il J jirf-L ^1 ^ ^Jl Uftj DLP (Dual in-line package) -1 
(J ^ J-* Ji^tJt jAj b>twO ^jOjI l^c-wO ^sy>uj j\ j\ (J^Jl ^*bdl <blpj . li ^jUjjJaJl 

• >lot Cl (Jp ^Jl obbUil jl GA oULUo ^Jb- ^1 ^1 oU jJUl 



A >».v -t,w ^_» ^ < _ S _L=- BIOS -j' 





aJU-j! iop j gj.\ JiLi JU-i ; j ywsl ^Jl ^ ^Jl 11* (PLCC) Plastic leadless chip carrier -2 

. LGA j ol>- jDl (J i ■ djjl-l ^yJI jAj . 3^12 ^1 1 L«l . 32 



BIOS 



=JI iJL 




F>I_C'C' BIOS 


ROM J1 2j£U ju* CMOS-11 2j£U (5-3-5) 


Jj V lg.s.4 JuolxlJl j*JJ J ol^wjkl 4jlll>cil jj I *^J-> 4jI <*U ja] y j^Jl ^llp j 

,.*U-t oU jSJj wbwl^- j*Jl ^ ^j^>- c— — ^ jiai ^JJS V I ^P — v ou tJjfcj cibj**>l>- J^P oLo jlxil 4 jU^p| 

^^t jiVl oLp jjj (wJ-saJI jilt J^ 3 jl^JJ <J ji jilt ^j^jlAt <Lp ji J-p 4i jl *b <. LsULta Ju^aiVl *taVl 

C1VIOS j^wwJl 43l$j RAM ^p jlxll OtoLft j*Jt Oj^r tJ^lj . L>j.«l> • • • ^ jit 

Jio BIOS Jl i^ULt olo jJUit l fci ^ j <" Complementary Metal-Oxide Semi-Conductor ff J jUa^l 

<^*w*>* IgJa^yg <jiw (^t oljLi-t OSJl jl J j2Jl b& j ^>-^1 olwUil j B ^liil ^ c,> " o^lLiil jit 

Jt U<2jt ^ j>- \^J t j SliUwo S ^-- jSi c^wwJ i— It j t B ^5*1 JJl oljLJ-t oJ-A jt j c jLgJ-t ol jSJ> 

ROM 

JfS>- oIp*^£j — ^t ^tJU^t ^ t i>- jJUt ^P o 4jjUaj ^tJL>sl%*>t C C-oU jb5" 64 jA — ^t 3 ^(S 

oJl a J <w^%p ^t jl 5 ! U kJbji^toj Jaii^- ^ It jl iliwo jti t JU j c Iajl2Jj jt jj^ l^Lji^ J^LLl-t 

•c5 UlJLl^l j 4jjUaJt 
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gyjAAll Jl yU jJI 


yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


dL£~ c jl^l ^Sl jlp BIOS )l oblopl Jl J ^-oJU dUi j CMOS —5* 5 ;/li oL ^ Jwl*J jl |>wl^tLwwoJJ 

*LJ>Vl 4^jli oJjfc c Ji*»*Jl JJaxj wb obl-ip^! I j^Jcs \jX>- ^ iiliA *LJ>Vl jd£S t Jw>^ 

:BIOS_JI ^JLLs^o j /111 1/ BIOS -Jl JjlpI Uju* jl jSU* ^Jl 

. ^jUl J db jJl jWU — 
. S^LyJlj 4j jil j^?| I ^wlP JWU - 

VGA yt j^b JjLp- Jjc>-| - ( £JI . . . . VGA . ega ) jjJlJI S$lk - 


. ( SSlkJl JJ y 2 jUa>- ) SSUJl OblJlpI - 


4^-lS* d ^ wwvJ bl JC ( S U j-Jl 4-o-lS* J^b>- I jLg^JJ J j£>-jJl wL>-l ^lalwvJ ^f dl^w>- 4 ^-LSvj (w^U-I 4 jL^ ) j-Jl 4^-15* — 

.^Jl iUi" Lfei ^ CMOS II SSlij ^ oUJUJJ ^ Jl y j^CMOS Ul ijU* SJIjlj jl^L-l *1*1*1 dU* ^Jl 

. <jo! 4^oUI c^lwb*- ^Jl Lilj — It o lie ( ^-o-wwJI 4jjUaj qJj& 








0;\>star7-dz 

.com 


j}\ ^JJl 4pl^y2 4^2*s^2>&xll c^l5" 4jww-u jJl 4^>- ^Dl ROM BIOS 4^ j-J*J 4-J-P <»_3 J^-^j V 

jl^lt jlS" ISti . l^i ^ 2JLxll A>-l <Jj . 2***> jJl 3 j^j ® j5"QJlj gllai I JJU) ^Ja.2.)l j^UL 

l^iPLCC^JI^ BIOS^^. DlPg^ BlOS^y^^ JjL\ 

3 ^UK ) ^UaJl ^1. l^o iS^aiLo jb 2>- jU 2*.U^all olS" l^U jJt o j5"liD 2*^ail 25" Ul . j**,sa\ 

(BIOS) ^ U* ^1 PHONEX 2 S"^j AWARD 25"^ U ^\ jtij&ej 15"^ **-ty Jp J ^ci ROM 

. 4)1 ^LtJ| ioUJl cj\s >- jJl 3 j )S U 3 j^Jl o 2 ji'lJiJl 3 ^ ^ 2 *^all 25" ^JJlj 


ROM Crash a> 


_^|jil JUatl (6-3-5) 


JJa.*.? lij O-Ub Ji ^Ja.2.)l oU jl . ^>-1 jl^>- *1 ciLJ-Pj JJa^.7 jLgJ^-l jl 4«la2)l oJjfc C»Jia*j ISj 

UjJD JjIS BIOS jl5" j Jk*Jl jlS" 111 U. £i\ 2^1)1 jj* ^1 4^^U! jSU* V JlfA-l jl ^ IJ^li BIOS 

. 4^>-^\»y2 j j JjZ2 4^P 3^ “^*^3 





JUUil jJc Unit / (>UyUI Jlttl 


215 


Jl yU jJI 


Uljiu2l ljt&£ <UljJI ^ y$yUI<uLd glUP 


«Jlft jjJU>j •« jS’IJUU ife oUL-laJ J-JUtJ -Up L1p a ^dl a ^IJDI ^a>s 9- ^ ^S”l SJLkP a ^S"I a ^1 J^JUtill <wii>l 

ja Jj RAM a J li 44 ^ui" LLo izyrjA ji- l/S J\ <. Virtual Memory w>l jb'ifl s ^UJl U> J*>U- y> s ^Ull o-U-l 

a j£ cJlsi * 1 colilil j oULJI J 4 ia t-yr J « i/lJJl Emulated Memory sis'll <_JUaJI ^ JS\ 

^9 jiJl ^1 Lg-la.'.j <Uij}^ (jyw (S~i J (J ^ILD.1 J«A y> io-Xptl—il jS- J a ^Jp eA j >- jil <.(_£ j>-\ ol&Lo j\ ^«U j» 

t a jS'lJDl >_. 1 .,^11 ^9 jjjJl ^a J-Uo oULJI eJlA ( fs=b’ y> j! .a ^ UUl /I /aIpL Ub-'il l^Jl A>-[^-\ -UP l^a!jU>eX-u^( t>— ■ 1 -^aJI 

4 A»ri-^,)l " ^ UaI-X^J eA-X^ ^b^-L aL-UJ J . Swap-file Ja-UJl jS <_.'</all jA Jl (Jp ^-Xptl—il Ajj^i 

a P agefile.sys ^ I c. J- l~Z>\ ijbVI « /IJDI ^iJu ^ Page File ; l*A i/l /‘ill s /IJDI ^ ’’Pages ” 

^UaJI oli U jp pUp-^I ^ u~J IaI j JJLtxJI fUi J,l a / 11)1 eJLfc x>yJ- 5 JL-a i]jb cui" IaI C:\pagefile.sys jLil J 

:ajj. 'J 1 ' / / a-XpL-t-Ua 


09 ' 


E§ 


► Computer ► Win -7 [C:) ► 


Search Win-7 (C:) 


Organize ^ \uj\ Open with... ▼ 


.../ Favorites 
Desktop 
iB D own loads 
Recent Places 

Desktop 
Libraries 
| --1 Documents 
M u si c 

IB Pictures 
Q Videos 
P Usert 
Computer 
Network 


Burn Compatibility files 

j * 

Name 

Pro gram Data 


N ew folder 


Date modified Type 

12/7/201121:36 Fi l e fa 


Recovery 

12/4/2010 11:30 

File f o 

SWSetup 

11A9/2011 12:18 

File fo 

System Volume Information 

1/21/2011 21:16 

File fo 

system . s a v 

12/9/2010 19:41 

File fo 

Users 

12/4/2010 11:30 

File fo 

Windows 

12/5/2011 05:49 

File fo 

D - md 

8/18/2011 19:59 

RND F 

autoexec.bat 

6/11/2009 03:12 

Windc 

c o nf i g . sys 

6/11/2009 03:12 

Systen 

hiberfil.sys 

12/8/2011 20:13 

Systen 

pagefile.sys 

12/10/2011 08:03 

Systen 

RH D Setu p . 1 o g 

1/25/2011 21:48 

T ext D 

4 | rrr 


h 


pagefile.sys Datei 
System file 


modified: 12/10/2011 08:03 
Size: 1.89 GB 


Date created: 10/22/2011 09:42 


^Ui; y jlfi- v J ^' <Jf * y? j-* j-* Virtual Memory ^UaJI s J I jJU jSl 

c-ibii ^p SjjjfcUaJt o c-iLo j ju?i ilj <.fiwLw>- Jlwo ^SnJ j jlJLioj 
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gyjAAll Jl yU jJI 


y|>*2l ^ <uIjJI >» y^iUI yLd J?* 


(Jp 4j y&UaJl o ^liJl jLxp-I j i) ^ JuJLtllt ^UaJ j*&f- ISJ JlJL£i) 1 ^UaJ i£y^: 

o jli ^ *^1 a jJl jlS" lit o ji'tjJt (j* c-is^ajj o 3 j£\S}\ oJjfc 

l>&*>- 3 jJ* jl IAaj ^1 jJI (j-° o 4 j ^ j&UaJl 

? Sj5UJl oJjfc Ju**J ^ 


oi* Jyg^j jJli « Virtual Memory aj^Up s ^S 1S» ur wj U IjjlJ jSC ^ JU J j RAM s ^IDI ol* oStal JU- J /^ 
Virtual ^J&UaJl o j£\S}\ s j^-j ^ co j5"UJl jij^^ O^yJaJl (3*^1 dL« <wJJaJ SJL *>j ^p- Ju^a^tLy*>j ^ot jJt 

^U)l jilt ^ j^-tj ((RAM!)) Jl y* JiVt jl SJU-<Lm^ js> *l^>-l cL^sJU j^wo-SsJt ^ j^y*» Memory 

d s y*\S\ * • 1 ^ o j5"Ijl)I ^ ^.p ^Ua.) ^ 1 y ^jwJ (( )) y# |^w3 j 


.Virtual Memory iy^UaJI s ^IJJI <JI RAM Jl £~JI iJu^ 


<_jjUajl VI lg2^..h* (_i C^S ^vujj^jLa l-UJ j _/L%wjL 4-*- a L> - <U*pl jiVl s jS"|j_)l jjl La 

j*- .Windows 95 y> %\Xj\ %«i 4iJa; ^ j>- ^UJI « ^IJJI a%j ^ J^juJI Swap File jl Z+oAaa Zjtt j\5 j 

.Uiijl \ , U . ~ JI sJlA i j~S jL J J JL i d l ^Uaj jl t^U-l Li j 






Memory Management 





»>»»»»»: 



CPU 

:«««««« Cache ««(«««« 

Ram 

«(««{««« 

Virtual 

Memory 

Disk 

Storage 


? j jJujj Virtual Memory L*a>\ jiV I 3 ^ r 5'lJL3l iw> ZJS 



Ju ji jijl tSjjJfcUaJl c jJl oljLs>- <_3 ji jijl -4 

^ f. 

. LoIaJJ jiV t ols' SilSsJ ob>ci^aJt Ju>* f <-aJU ojb| jLss*-*)! I 4j l>- -5 

.0 jJu ^ <w*P jJ CjlpXjLygJl Ju>- ^ C-iLo ^jrO-^O jS^ll ii ji jjjjl oJ^-J iwQ-w«P) «ii “6 

JUJ ji jJklj ^ ^ ^ ci *bA>- 3 ji5l -7 

3j^ ^ 






y|>*2l <uLJI 4* 


► Control Panel ► All Control PaneUtems ► System 


*f I Search Control Panel 


Control Panel Home 


•V Device Manager 
V Remote settings 
J^S^stem^rotectior^ 


Advanced system settings 1M Service Pack 1 


View basic information about your computer 

Windows edition 

Windows 7 Ultimate 

Copyright t 2009 Microsoft Corporation. All rights reserved. 




System Properties 


System 

^ a *' n 9 : Windows Expenence Index 

Processor Intel(R) Core(TM)2 Duo CPU E7400 @ 2.80GHz 2. 80 GHz 

Installed memory (RAM): 8.00 GB (7.50 GB usable) 

System type: 64 • b i^Qaeratina.Svitcm j fl 

_ S3 Performance ODtions 


Computer Name [ Hardware I Advanced! System Protection | Remote 


You must be logged on as an Administrator to make most of these changes. 
Performance 

Visual effects, processor schedJing, memory usage, and virtual memory 


User Profies 

Desktop settings related to you - logon 


Settings. 


Startup and Recovery 

System startup, system failure, and debuggng information 


Settings. 


| Envwonment Vanabtes 


4k 


OK 


Cancel Apply 


23 


Visual Eff 


Advanced! Data Execution Prevention 


Processor schediJng 

Choose how to alocate processor resources. 


Adtjust for best performance of: 

9 Programs © Background services 



“Mb 


utomabcaBy manage paging file size for al drives 
3 file size for each drive 
Drive [Volume Label] Paging Fie Size (MB) 


taj None 

0*11 * 


Virtual memory 

A paging file is an area on the hard disk that Windows uses as 
if it were RAM. 


Total pagng fie size for al drives: 


24576 M8 


^ M\ Change... | 

s^Wll j\ u* 


«kiy 


C: 

420298 MB 


Custom size: 
li size (MB): 





24576 

Maximum aze (MB): 24576 

System managed size 1 
No pagng fie 


tl 


Set 


Total paging fie size for all drives 
Mramum allowed: 16 MB 

Recommended: 11517 MB 

Currently alocated: 24576 MB 


fc « J 


i 

K 

Ud 

| eaacdj 




System Restore | Automatic Updates | 

General I Computer Neme | Hardware 


Remote 


Advanced 


Visual Effects j Advanced ^ Data Execution Prevention ] 


st of these changes. 


Virtual Memory 




Drive [Volume Lebell 


Paging File Size (MB) 







D: 

E: 

F: 

G: 

[PHOTO] 



■ 

H: 

[XP] 






Paging file size for selected drive 
Drive: C: 

pace eveileble: 1321 MB 

Custom size: 

Initiel size (Ml 


er shore of 


Maximum size (MB) 

£•* System n^fiaged size 
I\lo pegii 




er shore of 


^ an 






OK 


Cancel 


Windows uses as 
3 MB 


Change 


Cancel 


Apply 


ind virtuel memory 


S ettings 


Settings 


Settings 


!rror Reporting 


noel 


Apply 





liJj jJ| JL>-I j . JbJl>* o*L£Jj B^Ip| . <-iJiit (Jla ciJU- B ^tiJl *UJl ^1 

s y» ^JlJLij jlpI j Windows jUl jJJS lit . 2113 IfU^j Virtual Memory ^ jit oULJt 

. 4»>-Lwil 4i3 jA ^i^wwit Jr$Jw*o! t^l . J^t 
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gyjAAJI Jl yU jJI 


yljiyXI j<y$<uljJI ja y^riUI vLa 


V O^J .. SjjjS A-ujJau 4^ SjSI j Jl ^UaJ J2 

4aLj^i ]| 4 "'* J “ j£j)iil oi& >' I jl\ La ^lau 

.. LfrDL^a AjLS (_^J .. ^ ^ULull JH A£- j^i 

b& CfljXJ (ji ^ a ^J 4 fUu&l 0jj& (ilfijJLJ (_fl^uj Lift 

* -». j 1 “j f bi ^ igj (j^ui cjijSiiii dife o' 

daULuil j 0'^ A " La JaAS VI .. ji-^a ji 1 jj£ Ijmi 

.. Jji^uil f Uaj Lfcte Oja^l 



Ajuj^LuiII 




Hard\Laser\Floppy Disk Driver 





Hard Disk Drive (HDD) ^LJI jayUI -j 1 ^i>ao ( 1-6) 


j ^UiJI oUJU l$i £*sb olJb- j Hard Disk Drive (HDD) cJUaJt ^ 

. -lljlf*- j jl 

. d l5v- 1 J 2 J j** 0 ^*1 ^ ^Ju»o <»— ■ Lib aJ^ 4,Lw«*o^ ^P’ d^bp 

^1 jJl ^Jp ^Sb d^UbJl JaA>- j^p aJ ^L wll a* btfll . cp a^w^o jJl oJ^j y& j\ 

. jp* J^Swj io jlxil 

JlSvJo <ui 0 L 0 jJaII {ji'j£- ^iJ- ap y*j 3^y I A^Ss^- a*1p Ju>-b ap ilaJJuT iJia^ iJdA* ^*2 ^31 J^P OjLp jA jl 

. 4*£ O^IpI ^1 t^3J^ A^jISvo j ^Jb 

B ^liJl o^b>- iJ-Aj. wi*j j^b a^a^*> <^wvpcj S ^u5" oLwo-Ssj ^ol jOlj JlJL^jJI ^Uajj oUJLU y j\ 

. J aii <b j-l^- oULJl is^S" J <bjJl£ o jA-il VI oULJl (Jp Jail^ V ^lll 


HDD Work -i-ii rj aii J,> VyM 1 - 1 -*) 


Jju a oL-U-l wbwbJI j| Jo c ^S"l jisj ^i j| ( Sard Disk) ^Up ^3 <Jp ^ jJl y j^woisJI Sj^p-I ^ l?** iSy^ 

A^tlo OjJ j^Jl ^ ^MJ ^ j^j cS . jyS j iJUaJI ^1 yVl ^ obll ^ j Servers otoUL-i 

£^\3Vl jt-PAJ 6j^>-Vl y *b*bJl j! \^ cii? jjLsiailj aJ jil ( j^l ji^i\S aJIj^U aJjU (jij^ 

.iSwtJl jJi 

oULJl ^dS^JL ^Jaiw«J 1^1 • J^lj a^UaII jiVl oJ-a ^Ijj jJl ^IjJI JJujo 

A^Jfe ^Jp jJl oULJl Jj^- jl L^aJl jilt ^Jalwwo ^jP jl Jaj 


(HDD ) « IjUa^-l s— ^L^.ll 'ji Jl ul^i ! aJ 2p*-*)Lo 





JU-JI Mk\ jJfi JrtfiUMij / gnJifell Jlul 



y|jiy2l <uljJI & y$yUI<uLd 





jjUaJl jtjpt 

Jumper 


HDD Components ^LJIja^ll (2-1-6) 


3*1 _^JI j Spindle Motor jlj^jJI a y^ jytj latters^l ySlI Jl ^ j *1^1 y ijUl jjio 

.4J yl >Ul ^ ap J i 2iU>yi Read and Write Heads iU£)l j 


«Ju iJ j j&\ jy>\ jy l J y sjujt s jLp ^ Read and Write Head i>k£)l j s*l jDI -1 

ij^ 5 (j^ 9 ^ jSVl jljjp *£ , t*~ *£, /ill jS "! y IjIjIj Llfci 

j 3*1 y Jl y jjj jj jjjs i j^ oULJI jwl j • l ^ 9 I jSVi eJu a^-Lw« Jb«l^ (Jp cjULJI 
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gyjAAll Jl yU jJI 


ul>»?l 4*4 iulJJI >» y^iUI yLd JB* 


lg~^i-«-; (3^® y ^pl 1 sjp ijLii (j^^u ! Platters (4jlj)Ja^«l )4 j^jI»UI - 2 

4JaJL»JU dJLli «iL« 4a ; lat <ul*j> ^^1 ^2*y I #JLa j 4P y^Jl <»J y- jjJJ ii JLLa jljji *. y* iid* j 

^1 n^wAa jL~a Tracks 0>4 ^Lvm» 4 ^| ^ g ■ a jp ^ 0 **t*^x<*a . | p LgP »r ^ » *1 . | p 0 >*L>Lw«Jl ^J*,J ^ 


Cluster of 4 
Sectors 


Sector 


. Sectors oUUaS 


Track 




Platters 


Read/Write 

Heads 


lit ^JaJLj Track jr Jp jlk, jy y Jp ^ l/Xl ^ js' Jp B its Jl v_jy Tracks oijLJl -3 

y'j£- jd«a dLJii-l (_j 4j^f ij I I <U*£j La bta Lg^jiJU 3 OlflJp- j ^5\J Lfili Lg-»d-*-) (3 i « .<>.»‘£ OljL»*il (2)1 UJLsi 

ibsOl j SpI jill ^ jjj dJili j Platter y> y}\ Jp j Cylinder &l ^^u~a Jp oULJl 

. 3 JLJ^a j l g -|P « i 


• Sector 


Cluster 


^ j> > 


Cylinder 




c 


> 


>/ 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd J?* 


oULJl Up jl Hard Disk U~ja aj LgJL3 jiU platter _ll ^k*. Jp ^ jLpI y> Sectors olpUaaJI -4 
oaLp j Sard Disk i_Ju<aJI ( jp Jill *ly>-l jA ^g^Ul p^>- j\. cU Jl*1I ^ c~>b JLS" 512 lo LKp jaj 

oUL h\£ jSioj «JLa ja *y>- J\ jp «jLp uL J ja)I jiwj Hard Disk Media oULJI SlkA y* IJLa 


.IgJl J jJ! UUjJ! », Jill oU _^5 vj - " jl <ca «p \J}\j] Up 

platter JpUIUI j! 5JIUI Sectors oIpUuJI jaU^as. jp «jLp ja Cluster (US') jUKJl -5 

jlS" (jJLS^ Ji! Cluster jUJL^Jl ^a>sa- O^" Ifk" J • <— < Jl*aJl ( ^p Jill 4 aJaUUI UglJl i_~vp- Jp IaaJp Uibi" 

aJP JS - ! Ja»-L olUl ^ o . JL Jl Jp oa ja>- jil oLilll JbJ^ J ^ k~"l j. es-US" JS1 ^pJl ^IJaU*I 


.^^iuUaja Cluster _ll ja 

Hard jls - IaI platter Z\ JhJ\ ja p\ J Saja^LI Sectors olpikLJl ja aop jp SjLp ^a : Cylinder )l -6 

. platter j> p\ Disk 



Platters <JI ^Jp o. <*> ^ Ja«« Jl J ajLAI jju Jp o. Jl j a ^a-*JI J j^asII ^a j '. Spiudle IVlotor ll _ 7 





Jl yU jJI 



onverte 


32507964 


00460223 


tttt«utut»«iKtniKK!Rit;;r;!:;tJir;ir«f{fr{f 


r . T t -t t - At Ki i 
(fl’i ' VH'J. 


ff? 


br i>L£Jl j as-l ja II (j- j j j dills' j j^jill jljji J ^ y; : Electronic circuit is yl jJl -8 

. SjiUall ^ol^Sh Jp ;ij Z,jM.\ oUUI Sabs' J 8S-I jA> Li 


MtM UHfHHUUUHUHUt t W* , 


Motor 

Driver 


uiJj! ^j 1 

\jL~X 


L m x ^ nr jj&MrM 


w 


A6FAP2 


liiM iiimuumn 


ATA Connector 


Power Master/Slave/CS 
Connector Jumper 


Power Configuration SATA SATA Power 
Connector Jumper Connector Connector 














. oLoJ^aJt j-oj ^Ij ^ -bwb>- -10 

^1 ^)l s ^11)1 Jio ^3; s ^11)1 ol* Hard Disk II J s^^ll Cache ^ilsOl Sj SIS -11 

£j-*>l J ji d3jjs Ji^tj Oliiil ^j/3*** J-* 4jI (wJ-s^all jiU j« */2a JSLtj j ^ 

! Ju*a$l *tal ^ oliLo ciljl^L jis' U JlS' jilS^Jl s ^S"IS ^&jl 


I ^Uj j 32 MB ^IT- 16 MB Jte- 8 MBits'- 2 MB Jte : JUI y ^ J^*Jj j L ^l 
j 3y 3 -^>c^vll ^Jl S jj* j ji j^ll j ^i?l j^SVl 8 ( jilS" ; £ j^^Jl 64 i y>-j* 

64 ^^pI jil jS J i^j *)l ^Jl j*-L*JI Ju^Up j^-^Jl <3j^ jl j Up j)^,n3.>- Ju^l 64 J* jt-r^l^s^l 
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gyjAAll Jl yU jJI 


y|>*2l ^ iulJJI >» y^iUI <uLy JB* 


Jil ^b>sA-l ILa j lift jL^-'Sfl (J AS- As j . ejJl oAf* JH J 500 (jjb A^tAu iojjJl 4 . 2Jar.il jJ jLLp ^b>tA-L 

. L 4 Cache Memory » Hard Disk uJdll ^y> yA 1 s ^SIS ^ j. 64 MB ^ISL 


JduSa” jap Head _ll aJI J ^ la J^I ja^ Hard disk II J jl~ a J J\ y>: Tack Zero ll ^dk^> S 

. Hard Disk .J1 

: JJI Hard Disk <_Jda)l ^ jdl Jjas; 5^1ju ^ S 

. Sector 0 ^Ikll Jl h ^ ^ Tack Zero jLil J! Head Jl £ -1 

j MBR(Master Boot Records) sjUa^-l j J) J* l» J\ Sector 1 11 J-ddo Ija> ^ -2 

jl . Aa*l Jt ^sj j Jl j\ »_. l . ,<al l ^ Ja. Jl ^ja *j>- J J jA 

. “Id 8 jjAoj J-cUca ^5 aJI GPT( Guide Partition Table) 

aJU-Iju jjpJ.1 ^y^dl J ja?- jaj Partition Table ja j Sector 2 Jl Jl J^a MBR U Head Jl u\J Xu -3 

ll* j. aJIp AjjJLkll oULJI Jl Jj^a jJI Is.^ Ja4 ^ sectors II aap dills' j Partitions—)! aap 

. <_. 1 .,<all jil — *j UJa> J ^iJia j— «^)l ^»yal La JS" (AjJj»- v_.; ^ lad) Aay^- Jl J^jJ-l 

fUaJL i^LLi olILa d.% 1 Jp d~^ SYSTEM FILES y* j Sector 3JI Jl s jsLa Head Jl J2& dJUi a*, -4 

^UaA <apLM olill pUii l. ...,»..>■ Jp JS" NTFS jl FAT ^»«wj AaJa^a I jjJ iwJpJJ lead Jl dUS a*j ~§ 

. *_JUaJl ^ jJl ^ ^^Lp J olilll jlSLa ^ j£ JjAaj- J-* A .J d L. s H 


Jp A^a pj gaL^a y>: Self-Monitoring Analysis and Reporting Technology—) jLa^-l ja j S.M.A.R.T 

Boot up*AJI aJup a-lll ajL^JU aJa-III 12JI JJUi j aJI ja J^J ojlaII SJUoll ^1 JH\ 

. j ^~aiJl Jtj* j* <L> Jbw eJL Ja; la jap : " RPM(Re volutions Per Minute)” a 2 JII j jljjll ap^- ^ 

< J^Ul #j^A-l ,j^l jt'i . ^j~al Aa jIaU J jJI jlS" la JS” AP Oil j la JS" . CaLLJI (jva^La Jj»-|jb l^JP *dps-a 

J 7200 _> l jfi\ ji'ill ( jda« J y ^a ^a. (jysJlAslwil «— Jl P*Sl aJIS" j . AtfJH J Ojji 5400 oilp j j£j AP j— Jl ^a 

ULpSI Alls' ^ j 7200 -wlp j J&i dASJl Sj^A-Sl I ^1 l/V lal . Jd»s1 JJ JP Lau jl JpI AlSCa AaJII 
jA— J l ^Iflajl ^a jiJ j aJUJI ollkul Ads 1 1 J Sjji 10000 J ^1 ^a'SJl ^ A* ■ J ^a . ^jvaA^fcjJ.1 v_Jp*^ J . - il . 1 L~1 1 
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gyjAAll Jl yU jJI 


y|>*2l ^ <uIjJI >» y^iUI yLd J?* 


5400 j 3.5 jS « 


.j cuxS* jJ Tjl>- iilS" i2JJji)l j ojj^ 7200 <wJpV jL^>-L iij 

. 2.5 ^'ii * 4 *«i * j ^ ^t^ A*3^^ 4^*3 <aJ I 

JlSJ <l1 ji>ciyJ SATA £jj Hard Disk c^S tit : "Interface" oLLJI ip^ ff ^ 


j iJLJl ip ^Jt j *ATA It ^ja JjVt JuJj j SATA I _> cJ SATA 1.5 Gb/s ^ j oULJl 

SATA It ^ (jbJt JuJj SATA I] 2 LL*> _> <*J ^ATA 3.0 rb/s ^ j iipL, ^ ip I 

^-T Hard Disk Jl Hard Disk ^ oLLJl J& jup U J^^Jt dLSG> jJt ip^Jt 1 JLyai oLLJI J& ip^ jt 
j^l Hard Disk It ^JpI jl ^JUJI £*. iih£ Hard Disk ^ ^si oUlit i<^ ^ ^2; jl ^ J*tp j 

. ff SATA 3.0Gb/s ff 2 LL* ip^ > ^ 


Hard Disk Capacity *Jaal1 jayiJl ^ $1 a*ju (4-1-6) 

c—%P jJ J& jP jjJt j l g x <w*P jJ ^xJl oLilit *LP La jaJ jl i— <*1 LmPj J Jp L-i^ aPejM 




: ^ o ji ^11 i~i£ll jpI ybU 


3jLa— 500 dLvj^jLfc— 320 ^L*o 3jLa> — 250^ ciLv^ojlfc — 160 dLvj3jl& — 80 cILvj^jLa 
— (3108 )3 ^iLvj 3 jIa — ( 2048 ) 2 dL*j 3jl& — ( 1024 ) 1 — 750 

. i2^^ ^jl j V 1 ji Ljp j ( 8192 ) 8 ^t j^t Ju/9jj ( 4096 ) 4 ciL*j3jl& 

ciLvJ^ jl& — 160 3jl& — 80 ^lL*o 3jLfc ! iJLJt ^l>t>-VL ji i) ol ^ s^SnJJ i.L,^)l ( j^t ^SVt Lat 

— ( 1024 ) 1 dLvj^jLfc— 750 500 dL^j^jL^— 320 ^lLvj 3jLa — 250 L 

.i 2>-^ ^jt (j ^l>t>-Vt w\i Ia J^ pj ( 2048 ) 2 lLL*o 3jLa 

L«<-Up ' jA Jt (^j <^3 ^x^lt ^->cjLt jp d*jli lard Disk <-** 1 ^ait j-^Jt ^t axp ! a^La Aia^^Lo ^ 

C-Jli 500 I Hard Disk Ujjp j 74 Jp LLa c^oJti 80 GB Hard Disk 
<zj\S jS> G-t ^Lwvw>- i 2 j jp j cJ^L^>-t jAt ^J1 j. j^aiJt (Jla jLwwjLt j . 462 jp LGi 

. JujLtJt GJial J ij*a)l t jiVt 




d Windows JJLtiJI t Skdl ^ j: oliLI ^ gji j cJUaJt ^ jdl Windows ^ ^ jjb- ^ 

Windows 98 JJLtJt ^ Ui; til ^ cdldl ^1 ySU SiJbdl j^ydl olu- ^ JoLdl J ^ ^ oljjii 

WindOWS JlJLSJ ^Uaj ^>*b>tLwvj lij LI t 128 jA 4ju* J^Uco jl h/all ^aiti ( t-bf 

LJL- s } jdl dUdl ^1 ^ail |>Lb^l dLSLJ Windows 7 j Windows Vista Jl ^jl^I ^>Ui; jl XP 

oliL ^>Uaj jjfc L Si yv> lLJp j^Jd ^) NTFS ja oUlil ^>Uaj jl Lj-L (2048 W 2 

S^wvj <^JU^ j^p j& ^jl! jJ ISL ^da. (Format jbjJd <dLdl jdl Sl^ s^IpI J^*j ^ jjL^ ^ SJ jL*~c NTFS 


wi?-^ 'y 4j( jl J^^Ldl J Ja>-ji jl J*3 c Windows 4da.*>l 4l^dl La ?c*jLI j3 2 ^ 

^ 3 4a»wO *L/a ^ ^tab^2j L^* U ^iUlp > 4 ^ ^««a> ^.^3^ ^ 2 ^ 4^»wJ >»— L«/a Jp o^l 

I LA Sj^^Jl i*dl wLjLwwJ jj^I oJL*j jl dp /indows jl SSJl J l cJlij <. ^LJI 

JlJLSJ ^Uaj C-o 64 Sa>c^J ^(Jb>tLd ojj jd 5 tBI ^Uaj j (Drivers) Sj^>-Vl olil j**> cc> h/all 

I La ^ fJ> jj£j jJLi Windows XP JJbdl ^Uaj U (.Windows 7 j! Windows Vista 

(Partitions 2) Ji o* j^' jid -cl J^2; l^ly ^Jl ’’^^kJI 46 J jJU-l sa^l j jil 

. ^LyaJl jdl (Jp B ji jilt i>-LLl L?>-U ^jLJl ^^L-lj doUl j-u 2 S^wj JujL^dl ^Uaj ^ ^jLJI ^^L-l Jlx^cj L^-^ej 


. c^U jj 2 II j* jS I jjiC; cJLdl ^ jLU ^aili Vindows 8 jj-k±j Lot 


4TB 
3TB 
2 TB 
1.5 TB 
1TB 
750 GB 
640 GB 

120 GB 
80 GB 


Capacity growth over time 

9 t 



Year 




.^y> ji Jl ja j 2.5 j*s j . 2.5 _. 4J -jAj, Laptop J ^UU Hard Disk )l U - 

. # j~ « •i^ll vliiii Laptop aj r ^>-l i jil jjjJl ^ULo ^a j 1 .8 ■ 4J L^l j 


HDD 3.5” 








Parallel Advanced Technology Attachment J\ Integrated Drive Electronics(IDE)— 5' jlsj -1 

: M PATA" 


y& ji) <LLIa)I lj»jJ SbS ijyt-*® y ^Jp • (Jbla oULJl JJkJ <LiA5 y&J 

( ^UDSlave J I ) Master ^Jl ^L^ll ^~JI jlg^- j!. ii? y^ail ^l ySfl iiy* aJUp 

: J,bJI c_-j j^IJpapj,^ ola^ j j^; IJLj-j Secondary ^ j Primary j/VI «La)I ^ j. ^^jJI jl 


Primary Master . Primary Slave . Secondary Master . Secondary Master 

Secondary Master Jp CDROM a^jJ. 1 ySfl iiytj Primary Master Jp ^JUaJI ^ y>}\ y jl j^b J-jakji 

J( Jumpers) jJI jy~>- oblop) ^^iJI 1^-1 j ^ J\ y> y £ ^11 jujl^ j *_JUp ^ J iiLa> jb" bl 

(jyo (j^ j£- *k>jJ jlS^ lit L»l. 11 jJl** ^Jp J** 9 j-ll j~~? 1 ' ^aU cL L>jJ jlS" lib. il JiS" 

Hard )<iL~>y ^ jlil Jp ^ (Jumpers) j^JL) oblap)ll j^5j U UIp j Slave Lp y j Master j 


. 4XWall 4^ yjl <_«*>■ Jp y? } y* OblJLp)(l J . (Disk 








Master (Factory default)' 

Cable Select tor Master/Slave 
Slave (Jumper Parking Position) 


not used PK CS DS 

1 — j-lrl — ' 



o o o o o o 




blank key 


o O 


t_ power supply 

•—yellow code * — 


cable Pin i 


oooooooo 


cable key 


Style A1 


JjLS uwSjj JSa 





IB~ I 

WO IAB MU 114 142 



ISO IkH lUk U4 \kt 


mud 


Jumper_il 


nastcf 


Slave 


JSO H8 >46 >44 >42 
Haste* wih C U 


ISO >48 346 144 342 
Cable Select 


)S0 348 >46 >44 >42 >50 348 346 >44 342 

Slave «v«h CU Cable Select with CU 



Slave 1^-1 j Master i^-1 <l!p jOl*? ^11 jJUaJI jw> ^2Jl J\ JwlsUJ j\J - 1 iJ js i^U- Cable Select jl ia ^ j 

. cable select ^li-l Jumper_JI jw? jj£> lard Disk Jl ia-ja *_ — >- 

^a jl /jSjw j[ j ijJLJI «JLa jl \ C S* jLjis jl j[ ojLL^jl jl ATA jl PATA j! IDE ijJii 

jJJL« 40 ( 3ATA)U1aJI y*£ j j£j 11 j.j<a>-j jLgJM *iaj i—'L^-l jl^-I ^y Waal y&j J'ill <—>1^-1 ^jL*- 

j^^il ( J* ; ^JI Lai. 1Hz 66 J,l 33 j^a <ui oULJI ip j jLL* 40 ^ j^^il jJUL» 80 j^a j^^a jl ( y^aA>j. 

jUxa ^ j^l j^^a ^*ill i^- jUI (Jp e-iiu Lai . £y»«l jDUL) Hz 133 y\ 100 ^ <ui oLLJI ip jj^J jJUL» 80 jya 

: (dLvJi ^j^LaJl) j^ll ^ y&\ li j£- 


■ 


rrwiw 




±j|Rffirol 

IDE 







:SATA - Serial ATA (Advanced Technology Attachment) -2 

Hard _)l yjj^lz yW.1 &Jal I ^ j IDE y jcp dJL-:> 3 jlil jp SATA J (Hard Disk) JiW 

. jJI ol>- ^1)1 Wall eddM oUlSv^l Jp-I l**i? i _£&j jJl i>- jJJL )isk 

jlpWj U . Buffer Cache 8 Jp dWo ijlil ^ ^Lp^JI oJla d-s- : oULJI Jd J JpI dip ^ -1: 4Sl^ 

... ijJjJl J 4iJ 7200 4P^-*J t_JUJl J ^ j. . j~*>J 4P ^ JiC jbb ib»dAII (Jp IJLa 

. yA 2 ^1 cJ ^bl 43 Lvw- 3 ||pX -2 

. eSATA Wiu External Hard Disk 11 ^d-3 

dw? iJl* 4p j* ^ . . " Very Fast And Nearly Silent " ^ oJL* J iajpdil W- ji y£A \ : * jjil-4 

m 43 *jUjJI W- jJ jddl dl> Jl . . U yjki d jA I " WhisperDrive " Wf- jJ y£il\ yA *y? J .. L> J3>- ^1 

. " Soft Seek 

d> . Shock Protection J\ ” Shock Guard " ... .. J . | *|1 . .. < > ijUl ^*<3 • •** .wj I l*XA ^ y^s} l . 4)j^l "5 

. oUUU «Jd1 <td)l U *11*^1 C iUuS'l J ap y*Jl ,Jt 4iLw?^!U . ^kJU oUjLsaJI jisJ j . oUjuaU 4jI 




1»-L> cJ O* j^" jjJj oUL«Jl JJij ^-^1 Ail Jl J^*S" Alj< jjiJlj 

• «X> Jpmi ^A ^ ^ pi ^ aJ| ^^0 



□l«i Jjjii j&it 


A Sl UTt j ; X T 



SATA 




^ t'l 


*' , f .AS^ 




^ ^ * 

Is^-yC .': 


POWER CABLES 


u\il\ Jus 




32H21 JjjS 


SATA 


MOLEX 
(often white) 







Jl jjJl ^ 4 J Power Supply_JI J SATA _JJ iilUl ^li-l Molex J^S" ^ jJ Ul,1 ^ 

! <uJll3l Ojj - )l -Aj-LJ’-I 






iJUl ojj^aJl <J ^ Ja2i JL>-I j jl jisJ j JSlk Jl~ 5* jjJlijj a) (SATA) llL*> <^JL^ ^ 2 J$ Ji j 




: PATA J\ (Enhanced Integrated Drive Electronics) EIDE -3 


OldLa J d~>- ip Z jSsJj [ A _JJ Ol j y»i . l j>ij ijlil I.XA 


SATA JL pjjjil ^yfcLysj ^ aj 1 s-j-iil j Ultra ATA / 100<LJ& (J-**-*^ • • sji^I ^Jl iJUJI <J 100 




SATA 


. ll JL& oj^Sm ja j. Drives 




Eioe 


Feature 

Maximum data trans- 
fer rate 

Devices per cable 
Jumper block 


WD SATA Hard 
Drives 

150 MB/s or 300 MB/s 

One 

8-pin (no 

Master/Slave settings) 


WD EIDE Hard Drives 

IOO MB/s 

Two 

lO-pin (single. Master, 
Slave, and cable select 
(CSEL) settings) 





C— wjULI ^jL>- (jl 1^*1 \^ J • 4 «JL*Jt 4 P y^vJlj J^rOJo J . ^£jl OLo ^J-xil Jul> wL>«X*J 

ijXSlj {jij£ 6-^*“ J 15 ^w>- Jujb *X>-lj obi Ju>-*j ijX2x)l oJlA lo ylf jbul l j Jt jb\ Ju*a j jl /^SvjT j j 


oJla b^wo. iJlill <J c-oUU^s 640 j 320 ip Ju2i*JJj . iJlill <j c-oU 160 ijxSxll oJla oULJI Jl 2J ip j** cJU^ j . 


4ajJJ jll tails' /^5vgJ3 ‘LX&Jl 0-Lft ^P Lol 6 jf£& ^ ^J-P o jJLaJI dUlfaXS^ 4JUJI j_bj 4*Jl*Jl b^XP j*# 4*JJ2X)I 

♦ ♦♦^* ♦ ♦ ^ 

^j, 0 to^b »3 tbJlP l ^Jkl L -* I ^ yyQ^Jl ^ I lhX& ^ . b&^lto^P^ 4 j ^ 

.^^xll ^A^tXwJJ ly%>-\ <J oJjf- jPj Jaii ol ji j^mJI ^>1 ol> jJ 



SCSI (Small Computer System Interface Drive ) 



5 1 J - R i n SCSI-Bus -4 - R i n DC 

Interface Connector R i n “I Flower Connector 



E; E: - R i n SCSI-Bus 
Interface Connector 


1 2-Pin Auxilliarv 
F'in 1 Connector F'in 1 


■4 - F‘ i n DC Power 
Connector 


f cg5To:' j 


E: El - F' i n SCSI SCA Connector 

fY iUUUUUUUUUUUU^^ 

( L pwrniwrTTiwrTTr^^ 

Rin 1 





J^wwvj « ' i ' <i J) 0 Qj ^ I 4.1 ^ JqP I jj V I ^4 ^^>aU 4 ^ jwM*^»wj l JaAJ j’^Jj S(^|SI 

SATA £yJ1 ^ U^JI ^| jni ,J ^su* . POINT TO POINT s jiUl J £y ^ 

J a js? jil AC Address Jl 4**£j ) jj^t ^ <— i ^JJ Li yAJ Jl ^as ^ <LJas J£\ ^AS ^jJl j*» Jp 

. World Wide Name - WWN ^ LUp J>yu [S j\ SAS Address ^l aJLp jJMCiSJ-Jl olSUaj 

: SCSI Jl jp SAS Jl J j& 1^ 

J~» Jl jl Jp juo*j, j Multidrug Jl J**j SCSI ^ .Point to Point (J jl s jilil S-xio SAS LI : V J 


.LgJ-L*j (_^jJl jA oL> jJLdl iJ-Lw 4j ^ygjja . j (_^JJl aS^LJI *_^-Lp Jp •£ Sa-l^ igj»- Jl oL« J*ll J *il 

^Ijl^iJ ^ dUJL iLols - £2Jb- iiLil ^ Jjtel 4_-£ SCSI Jl J U . Terminator Pack Jl i^L>u j-J SAS LI : LjL 

. J^p U j~) jJl JLibil Jj\p)l Terminator Pack 'ill 

j\ia J aj> J i J^wj • SCSI J jjJ-l s jaL 4JLSLLo ^ j . Clock Screw Jp 'il SAS _)l jl : LJU 

■ jo jl*il >— Jap Jl (_£.Sj> L? JjJl jj-ii Jl C-9 jJl j^ljl« 

I ^ _^p jp 32 Jj»>p^j ^ ^ jj SCSI Jl . ^j'.^&J.i ^ y ivjsj j ^p y 16384 SAS LI . La. J 

.(^aSI OpbS - 

2009 J 6 4P y^Jl oJLft C-*>*~spIj 3 IPs 'ill J yfi y . J J^J iuU 4P j*» oL> JIa« j£ J2a£ SAS LI ! Lvwolp- 

.4J Jl ^l JVI Ji" ju ap^JI j JL- SCSI Jl J U 

.Expander “ill ( _ r i; Jp SATA y>\ J I 4_JJ SAS LI : L-aL- 

. ol ji Jl 8j-gA»-l J *ill LaJ^ *il 4. JL a J l eJU j 





: External removable HDD ^ j\ (USB) EXTERNAL USB 2.0 Drives -6 

I 



^l^j^ll sJLa.. ^^sJJ 43 jjaj > xs - j * B 2.0 Jl ^JaJL ^ . >B 2.0 Port Jp i^jJl 8 JLa> d-*-: SJUJI ip^-Jl -1 
. USB 3.1 Port jl USB 3.0 Port J* 5lup -, j sjuop- JLp j il La WjjI j. . USB 1.1 Port Jl ^ U^l i2il ^ 


viX—o.5 ijLa> ^1 jl . . Jj&o ^Jl ^tlaall l^iLyil jl Oj jjJ.1 j^- jl -2 

. Restart J^p ^ <jl jj-^j • • j* j j~~t j J-& 



. Seagate <u^jUM ^ ' ^'t ^^^1 j&\ apIj. ./ a) aS" - ^*i 





(IEEE 1394) FireWire Disk Drives -7 


JJuVl 4 J y±>t 11 l ^a\ jji'ih c^\S j£- ji jj i j ~QjLo s-lil j aJIp ^ oj Ji 4j y~<>sj Ls L a 5sUlj LgiiLuj Lg^>t>- 

ii 3JU-1 01,-wadJ J^Sfl Ujll FireWire oUJl /^l otf ^ ^ .s aj JM ju J^^il oUUI ^LLl^ 


Lo®-bjji ^sj USB j FireWire ^ jl ^ s-L^^S" ^iLL~» jo ijy^ *■ j .oj^ ^ ioUJl 

|t-gJLy«itf jj (J ^jj» e ^J.I ^ ireWire JalS" s y* L«« aSUaJL 4jl i$\ J^L>- y> SSUaJU 

oULJl JbSj (J iSjli oLp ijUJI ^^1 ji'ifl olS - ^UJl s-ta^ll oli ijUJl ^ I ji'ifl oLS^ j£- oLi olJl y . j j^w*5UL 

ijU ^l yl ii J ^^>*11 ioUJl ^l jH\ ii ^ dJLsU. <x $- jJl oliJaJl ._Jlp1 £» j .USB j ! FireWire^* *1 

. USB ^ .1 J 4jU FireWire <U^o 4l^j 4i^a^ 




JIAmJI jJf / jiiJM&l JlJtfl 


242 


gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd J?* 


: (SJUaJl i)U-l ^ y ) jl (SSD) Solid State DiskJt -8 

*tal wbjJj J^S*! -Lij i>j3 4X0^- li i) j^Pcil Bj^P-Vlj <w£>l jjil <J o^lp OwbJp- ijJL; O ^U- J 

: Jl oIj^jTj Jjtji c>j . -> Sjrgp-Vl 

! JiU «Jl jji) ^i)l jlJa^ jJl ^ 

cil^-l^j cLUlS^Jaj Jl* 3£ ( jP ^3 ^>lwb>tbJ .^jOjVI <^jli j^S"lj j*-&l l*bk c^jjJjaJl ^1 L*j 3 3jlil ^ja Jl j* ~ 

Jl o3^>- jil "Access Time" 4Ja,2»cJJl 4*b> J ^Jl 4 P j— ^ <— w*,*j I wLa . 4lapJJl ^vj 2 j l^lS" J o^ruS" 4P j»+*i ^zSjsj 4X02JI 

. ^UJI HDD Jl Jjjti* SSD 

. SSDJI J CJ Owbu ^Jp| B J ^3 4P — 


^jpl ^SVl ijaJJxZj wb jl JJaXo -b B^VIi ciS" Jup^- ciX**j3 3jlil JlS"IwLo <^Jp-I c j^S Ji^L <^Ja*Jl ip ^3 JJjb — 

. 4»w%*J^l»J » l 

Jl J Jit j j£j jla£~\ \1* (.^Ja^JJ ^iL*o3 3jlil { jJ? yu wb C-Jl 4 4 a3jJ <pV-)I ^ll wUp tSS" wUp ^Ja.*Jl 4*p ji JJjsi — 

.jlj^Vl J SS>JU JJLj J^ Jpl^i SSD 

^ ^ 0 Jl C ^ /^P tvbP <a^«lw*03 3^lil lo ljp C l S, i*P , 6»*P ^J 

. 4*Jlp 4P 

. 4^Jjwb<-0 4^jj jl lwb>- 2IJ3 Bj^L^aJl Bjl ji - 1 is" 3 ^-bb IjlJL^IJSl- 

.55 UaUUoAA-l JSl- 

HDD JU iJjlio B jbL^ cJl jUj ^ L^2 jIj. iolxJl 4 ; L,^ll ji^!l jLvwoL oJ j \a li| JiftLJl L& j^y*> li up JlaJ 

. 4 ^p lbp.ll oLwvwojil olLkl JlaJL jJJ^I ^JlJI doU I jo 1 ^p>tpej Ds Jjjj ^ c ixj j*» B^Lj ^ ^Jl j^SnJj ^^Ul 


: JUIT ^ j SSD JSiJbM U^il ^1 /VI j HDD ^UJI JJUJI ^1 /VI ^ Jjl y sjp> JU lil 

. iabu? j3 ^Jp ^^Vl IAa j3 ^.A*J Ujj^ ^J-Aj I cLLwvj 3 3jliJ *0j^* “1 




dS y>- v— . £ (J 1 ^ J* ^ J^TJ <^^wvj <iJJSj ^ jS I 43 11? ^li^LwJ wLwj 3 3jlil ! 43 U 2 JI "2 

<-*>] I j^p 4p|^ i jS^j jIj^a| j *L1> j*l? jjwW? iS* ^Lt o*L& jl ^ . Osj 4*1 p S*1 jA Jt j SjIxSOI *l^23 I I*La jljj3 <J 

.4l^-ta 25" JaJuT < j^p ^3 ^1 jij^j *)l ^Ut j**SLp (J^- 4-*° 


.HDD J oULJl J* oU^I 10 Jt L>~ J^; SSD J oUUI J£ ip^ :4 p^J( -3 


ji ^p 7 jjAbj oLL^I jit jl^L jt*^>-l ls ^ Oi^ £^3^fl 4P j-*» ! >^3^fl -4 

. Jsil sjU 30 L» *l«/? ^ Ul > J 4 j2*3 3 l*J^j2j 


^y/S.h.PX^J' <JI*3 jit Jj j»« £0 J^Jl d-Jlj L« L/3j j£j l^TP LAjL^oj ^J -0 ci"^ !j^*vJt -5 

.L^-jhAJ La j *~h* 

• t*A^- 4*Jlp 4P j*+i ^al^Jl C^o J “6 


Sj^j>-Vt £« -Up- JlSwj 4*Jlp o^liS* ^P ji jXj ^llt SLJjM 6j^j>-V 1 4P JjO £$ SJUaJl jSVt 1 4x>^o 4Ja>-^o 

4 4*3 JjO ^lj 4 *jI j*^P 0 j^3 43t*l?^[b ol j*Jl ^£l*J ^JL*»a ^p jl^jL-t ^3 jJo jl w\*3^- j3^t 0 *La 4^j<Aa)I 






Server ^1 ^L-l «>f>-S( 

Laptop il j^il Sj 4 >-bU 

PC i~&l ly^Hi 

SCSI 

IDE 

IDE 

SAS 

SATA 

SATA 

SATA 

SDD 

EIDE 

USB 

USB 

USB 

Fire wire 

Fire wire 

Fire wire 

HDD Types .*,£.>311 0<^> «» *J*JI j»1j2Sl ^l^JI (7-1-6) 


. External yrM- -2 Internal J^-b -1 : Hard Disk ^ jb\ ^ i?* y x>-y_ 




? oUiil v-JwaJt \crrJ /j* 


6 { J0 j*J* UiL>lj • fi jiLJJ ^.Pj C-oU 4j\ <*!**>■ . /^ 

oL^ j^ruDJ Ur jl^>- J.P . oULJt A2i<w~w*j j^SsjT ^*-LLo <3^^ ^ J • ^ 

. aJ j-g-wvj JU&VI 


? . ^jU- J,' jl J,' c^-j^ v^u^y Je^ o'^'d J* !<j* 


• SATA ^jj ^a ^>-jUL t >,■ L/all j^Jlj ^ATA IXI ^Jl ^ ISI • j*-*-* /^ 

».l.*,r / 2.ll ^1 kSj^kX^ *Xv^ jp iS f**** ^ {_*^? J IX 





I V i Jl 4 a>wJ ~1 

500 ^^wwj S— ■L/*^ t**J»l o*x& ^^S* l^I ^ *»i * j ^ jJj l l 4 ^ jf ^ i ^ ^ . I 

.Li 15* ^ ^1 j c-oLL^w*- 


S^wwj y& i>-L*il oJ-A JiS' ^L^- CoS' j|j cdoLIjo 2 jjfc jVl i Laptop J^^dl ly^^b . <-j 

.LilS* {y* JS\ j jiL^ c-oLL^p- 320 

: Ju^iVl y* Jp^I j RPM v T JUJI ^ ^231 jljj^ ip^ -2 

10000 jljj^ ip ^ ji J& c 7200 Jil 4 jIjj^ ip ^ v-JU^ ji ^jLtJ ^ PC ioStil Zy$>^ .1 

. Lil^o 03 ^Jl ^jCjj 1*jIj Ijlc^l 

4P- j*# ji >-L/? j3 <. 5400 4itjj^ 4 p j-«*» s.L /2 ^jLxj ^ Laptop J ^*->til . <~j 

. Ijl>- UJLSio oi J\ jJcjj UjI j I jL^-I j j$L^ 7200 RPM 






y|jiy2l <ul4JI ja y^UI<uLd jliU^‘1 


Seagate 2S" jS> ^>-1 oI^cjV I ^jl>-| j-^bLl *tal J J^oLxJl |ji& 2~o*l jjJL^- ^ Jl jli j 

c^Lyg ji oULJt JJ5J (J %>35 2 ^jj 2j(wb %25 2 ***jj 7200 jljj^ 2pj~*u jj*l> ^3 jl 

. 5400 RPM jjju 

: (Cache) ISjil s ^/lUI ^ -3 

.p\ j] 64 MB ^ *£y 5 /IS ji £*di Jy^il *b\f U c 32 MB JiSfl J* PC JLsSlI s^bU .1 

.^S"l jl 32 2^*> 23 6 j5"1S jS j^t Ju^ail Ul 1 16 Laptop J j^til Sj^^O 

. J y *£> jJl yjJ OULJI Jl2j JJa* JlLo 2*^*1 Jil ^ j^-1 Juot y -4 
J^I ^ Western Digital j Seagate ^ISJU^Sfl ^ j^Jl ^1 jj ^1 j :2^a it 25" ^1)1-5 

0 jp L^CwWwO^ C 4.<.l.*/2ill ^ I L5 y wJl 


HDD Companies a^LJIjal^la 


Jil^j&ll (9-1-6) 


^y-1 1 jp cj\S j5> ii La j . Seagate Western Digital (WD) U> ^LUaJl ^l /i\ £pUa J ^ y. J^ail 

.(Samsung -IBM -Hitachi -Toshiba _Maxtor -Fujitsu -Buffalo -LaCie-Dell-HP ) lg^> 



AMSUN 


FUJITSU 


j| iomega 


HITACHI 

Inspire the Next 






Western 
Digital 0 

TOSHIBA 

BUFFALO, 








Jjp JUmJI jJfi Lfcil / gdJMhAll Jlttl 


y|>*2l <uIjJI >» y^iUliuLtf 


. li isAsA^til ^ Uj 3rd Disl <LL*aJl yiVl olS* jZ* o*L&j 


Server ^1 yi-l ly^i 

Laptop 2J y^. il «j*4>U 

PC ij^SslI ly^s^ki 

DELL 

Toshiba 

Western Digital 

HP 

Samsung 

Seagate 

Seagate 

Seagate 

Maxtor 

Hitachi 

Hitachi 

Hitachi 

IBM 

Fujitsu 

Fujitsu 


'j3^'! apI^^sJ JajiS ^^3 LaCie aS* ^ lo aS j£i LI 


4)1 I^a 250 4&* 4)1A j 1979 L h)L 1 4 ) 1 1^ & $u 4 ^ ~j 1956 L J«S 

» 


[a mi ■— » 

F— ,, v 


I 

I iamI 
tansil 
pnrj| 
//AMI 

P5/E 


1980 az Sjrt Aj 1 «— l 1 1 A-jjk 1 j \rt ijilx^ 1 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd J?* 


?Hard Disk cJUaJt j^sJl ^ Jk*JI jt ju^ UlS /^ 
no detect disk ^ *'\^^** i ^u^>Ly*> ^p <m^^^\^ m -\ ^Ja»wSj ^ 


. f ' f dJLo^ ^jUI J^j SSlkJ t J^ f f J,I^Jt ^ jtfb : *l^)f I 


. • • • Jj£ ^ 4j! ii jy^~ jJ JlX-ywJ Lo^UP ^1 

0 ^\Ju jl( 0%l£)l JjlAj) ci*Llp ^jlil ^ jjJJJjJl <J*° ^ ^i* ^ 


: 'wJUoJl ^ jiJl J Jlkp'if 1 jIp jj 


^USvJl |j-A ^liiJl p^JM Lft ^S*S SiLwaJl J^>- JUapI Jfcj! JUapI -1 

: iJUl Jb*V jj& iJ^JlSL* Jlkpl :i'jfr -I JU*pI -2 


.Jumpers — U i<JL- • 


. 43U2JI j\ oULJI Joisa wU>- c ^ js ^wLp • 


. JSUaJL ^(yU^t 6yb>-J JJaP • 


. Jumpers-JI JiS'UJt • . oUL J^IS' jl jwu • >1 ^)fl 


43U2JU ^IwLo^f \ qJs>-j jou 


-:^ T , 1,^)1 jji)l 4JiibnwJJ 


?1SU . . . ^ jj* iwyL^aJl y^\ jl 0 jl <—* . . dUS j^p <*luybLl Ju^ 


<U^o dJlS* jl . . ciL { j^^ m ^Jl oU jlxil ^o->cjj JlJL±JI ^Uaj olita 4 jV 


. _1 ^ ^P 1 4i A*/?.) L^toLyP V, “ 1 


>( ji^ 4 ^£j jl U 41 a]j 4^a] jl U^jI li| U<^lj "2 




. ff 4^0 JJL%£J ciDS wbuj ^a 2 j La -IIP -3 

(jfyj jA Jl^ • eSATA A )i jpuLo ^ J&- iib*& SATA iw-Ls^aJI j^ill cJ ^*■ 4 *° ^ia^^bo 

ILUJI ^1 /VI jj /ail USB_II £s^*S 4 j| eSATA _JI . JUI J£iJI J 1 / ^UJI SATA—II 

1 /. PCLJI jJ/eJ* o / J^U ^ eSATA _JI JLLa Jp V /I ^Vl 5^/1 Jp 4 JVJb^l jl£*Vbj 

jS £i\ i>* /J! s^ j >- jil SATA ll j-wjU^j / cj^L\S j eSATA jiiL* <£y£- cJ^K ^ ja ^Iji^l^I jlSboVb 

. <L*A*il ^S’S j ^Jl 4 .^jUM 4*L/all ^j^l yVl 




_ SATA 

[Ti = 

eSATA 
External 
type "I" Port 

SATA 

Type A 


SATA 


SATA 
External 
t ype "L“ P ort 

eSATA 







J Until jif M / JriUUil JlJtfl 
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Jl yU jJI 


y|j*i2l <y|jJI 44 y£niUI<uLf glyl v 


^w>- oULJI Jl 2J Jwb^o ^Lo Fire Wire J Jl jjj/p L^jls*- 4iajj 2Jl>- /S" I ^ j*# Ju*^ ^xJt I*La jOuj 

.UlA Jy^ jJl ^UaJ ^oliJl JuJj J Jt ol ^ ^ 1.5 J-M J iJUJI j 150 MB 

.. IJla jjUJl $-jsU (J tJlAj SJUaJI ( jpl ^y~A> j 2jy£j L^p | j la2i JL 


Optical J j+a Jl ,xr^JI jl Laser Disk Drive ^ JJi j! Compact Disks (CD) ^3 wLo ( j^ JS SSI 

: CD J DVD(Digital Video Disk) Storage 

oULJl ® J / oLJLJ Siai*il j^p £l*J> o^Lytil o*La . S^jjJJl ^^pI JiVl JJLJxl> ^j^UM jl/J 

• j^' Jl? 


yX^LwJl ^UvJ 4 J jLwC^ 4-Lg-wJ J 43 / J.I I JjLw*>^ j>Cy*j ^ ^*X^ll J J ^gPcll ^^a^tvCJl ^«w*>U-l jC^j 

^jP jA Jl Jp C^Lo^Lp < 3 Jwl>* i j^JJl pL**^ 4 Ja*J ^jjj^eXil 4 /$P . 4 »y%%yJg|jL^i > l J^tlll JjLwu 4 jj LulL L^pL>- j-wj J 

( J ^Iju 5 laJL^J 4Ja*J '^j 0 J jjsil 4Ja*J 0 J jJl c ^^ 2 jJJ ^Ja* Jl Jp <>ulx5sJl 4Ja*J jj ,j 

.Sjj/JI ( jp\ JS^(I />• jl jil ^o-wvJ IXaju* </p-I lwb>- Sil^o SjIwJI ylJlSj . i jP /Jl £zia*+i Jp <UylSL*Jlj 


JS* d~>- (kByte/s) SjU Vc^UjJLS' sji^^ j^U; ^IiSSJI j s^l ^SJI J i^l j Sp^JI ^1 jit Jl ^3 JUI j^l yVl j 

.SSI^JI dlh) S^l^Jl J\ **\ ^Jl oIp^ ^ (56 X) jl . .^jl jl jcp^ JHU iJU JiO Jl/ 300 J^Uj ip^ 

^ > 

CD il ^Lil^Kiui, DVD Jl ^iLil^kiul a_- =a » ^ j>ill 

Jftj . Jw>t»vvXJl O^lpj 4»olSvo|j 4-Jo/tXJl 4^wJlj j^wJl La j^PJ 4j 3L*J| 4^-jil 4 jI J a^y^l 

DVD-R o!a>-j ^ixwJ Jaj . J>LTil Ju^yvJ js> ^ y>-\ oLolwi^twiI J S^-jil oUl Ja^Vl ^Ia^u*>I 3/^ 

? 4.3UJI Uail oUl Ja^^l Jp SjL^JI j opI /J l 


Jw>t-wjJI /jj . ciLi^^LJI s^Lj 4/j c*>\j J^JI s^Lo oUI jta^l ^a COMPACT DISK jl 4^-jil oUl 

ijj/tJl S^wJl cjULx^-j . SjLSvJI j I /Jl ^lalw«J /Jl olJL>- Jl ^1 D-R ^o-wvJ ^Jl ^a^tJl <^y*>bL| J^p- l^Jlp 
3/1 Ja^l 3 jP Sj / 1 ^J 3 j-° S^- will oUl Ja^-y^l Lol . C-0U Jw3 800j 700j 650 3^ 1* j^u Lgji^Jj oUl Ja^>VI oAi 




1,2 SJI diw jl J jf- v^JJ jJj . ^,<a « ■ )l ^g -z^* ■ ■ jjcJL^axLo <u.iL*Jl 2jt jl! oUl .jla.-Vl 

DVD5- DVD9- ^*-wJ j 4^- will oUl jJa*.n V I S^wbCU ^1 jjl S>- jjj . ioUJl 4^- will 4j| V I ^jlx^ 


L^jsSvoo oUl jia^l . L^wLp ^Ji^s-wvjJl 4^wi>cJwwvi>l 400JI 4J 40jj^>o)l 4^wJl >Vl l^JLo ^jjsTj 


^^UVL 0 jj^.ll o^lj 4 -JIp 4 -jj 04 L*ww*> ^1 ^1)1 ^^UVI ^Ju^fcwvj ^wIpc^wj ciliwi)^ d^jLIpc^^ 4 «T 

^wb>tLwvJ V bJl ^iJJS vi^UI jJa^*>l o*p-U^-Ij l^UJU <w~*>bM lULi ^Jp j%-LiJl i>-Lwo o-oljj 

. oUl jia^Vl o*U* (Jp c-iU ^1 Ji^s^J jl Ul^o^ ij^J • Jus^wO cl ^ oUl jJa^>l 


’fj) 4 joUJ| 4^- will O^UI V I ^Jp ^Ju^t-wOJl 40 j2j O^wSwbaj wl$j . 4-0 UJ I 4^wlll 04 U I jj)a„,*: V I ^Jpl 4 jI 




U! 


Ju^wOJl jJ IwlJUj ^iS*l 40iJ ^wl^tlwO ^xll oUl jJa^l Ul . J^wOwl^Ovil ^ JjUlo oUI jia-^V I oJjfc ^Jp 4 jUSsJI olwl>-j 

oJl jU J ^lp ^->sj JjwO Vl 4*lUJl ^ ^wJl j^Jaj ^wU 4 Xj wl>- JI^jV oUI ^ ia-w^l ^Jp ^Ju^s-wOJl 4>3 wUo*vvJJ olwb» ^Jl ^jli l^Jip 





. JiCiJI J ^ acrylic I y* dU* iaJaj sUad* jd 1.25 dL~o ^o^JI 



J* (J* c^' ^ jlSCaVU 4j1 Idfcj <-£jUM Ji y> Ido J iw J oUtJl y> jLo> Jp Lp c^' 

<Jp ^ji£j ^ ^Jt i$j\$ j^>~ (J jiw business cards iSUa* olilkj ^>-jt iiddl .dUS <j dpj ISj 12 

. C-oUL>c-wo 2 L&jdS 4dy^ 4^wj oULo 


<JdL*d > jA ^Jp JoLilt j^Ja J L&d>cj oULJl ^Jp yd I 4*J ^JJl Ol jLdl odft Ji^d ^Jp j^>cil Cd jJallb j 


^ ij&du ol>-Lwo od^j . jj pd° 1 .6 SiLwo <uL ^Ulj jLvIl Ju,rai.»j JL o jJU 125 I^pUJjIj jj jido 0.5 jjlpto ^ Lg-d jp 
5 — il 4j^Ja^ 0^ ^sP ^P diJ ^dwO ^| e< JjJL)t jLdl LvQ*3 Lo! Jp*&} ^ 'y^U j&mtjsS I 


.CD ROM Drive Jt jl$p- y> ^U- jl$p- Jl ^b>J oL jJUil od* s^lyJj ! ! jd jAd* 





A jL«ll ^P Jits 3 ^Ui! ^%P Q^b-JL ^£-Jl j £ I Jjull4 a vD _)l .i i u—*U l 

!^a LmJj ^L«sl 4 j*>U J! ^Jl ji\ Jjl^ws i j£*ojj .iJlp SSi >_JJai> Ijjbj \^ie-\ jij j£Ai\ 2JLL«< <LJ jJJ I 

. aJL^jJI 500 200 JS 4£p^«-j ^£~Jl _/® -IVIotOFjjJ ^il “1 

. jjiil oULJl 3frl jjij 4jiJ*AzS**+ 11 8bVl y&y ! I jilSt r -2 

. 4jJjL3 A3_\j O^ULmL) 4 ./3 ~/2 >g.l' Iw- 1 I J LwJ. I ^Jp J J^JJl p L*^Jo 4rt>- ^o ^C-Ul I “3 

ojLJjI (^1 Digital ^ c^ULwJl ^di9 ^p ^Syr^ j^*^M ^J**-*-* o^ (31 ®jbsl>*^fl lc^ 

.j Jl oULJl J&J j I ^1 <uIju^-I J JU-l ja [S Analogue 



OPTICAL PICKUP 

focuses a semicon- 
ductor laser on the cfcsc 
and receives refedeJ 
ight lithe laser igrt 
flSits on a pt. the 
scatter : 
a land, 

t refects bee* at e __ 

Ngtier ntensKyto tbe acuiCONOuCToy 
pnotockide array laser 

p a cj T t cTrwc *cw»ic two ua 




S ji ^1 olp lpe~« TOO ^ I Lg.’U...* J-^aj yVl sJj& cjjJUl ik^ljj AjjjJUl ^pl ^SVl I jj£ 

4^jjxJI o<«la . 4*jUi3f ^ r - 130 ^ ** - ' ^ ^ < jl! ^ V 1 52 ^ p ' L * ^ I 52 ^1 v 1 

<_> jJl- 1 J Sard Disk )l jp CDROM _JI <_AJbi^ V ^ Philips ^ Sony U* ' J* {/> t* jlSol 

of VI. SJl jk-Vl oULJl s*l ^aJ Head jl CD J? ^L*ali ^ ^aJl *_iU motor jp I j^s" oULJl s*l y 

Laser beam J\ ^UJ. (.j^j CD-Drive _JU ia»^ JliLl J~- Jp lg^> . s j^s" *lS\ J y>Vl 

Sj^yaJlS' Hard Drive_)l J L^p Lli ^iJbyt Sector_Jl j oUlkaJl J5w Lk j sal y^Vl ^k- Jp oULJl Jp«~J 



jl IgJp ili£Jl ^k-j ^dl £1 ^kVI: Compact Disk Write Once Read Many : iliSQJ jjJW ^^aJI -2 


Jj^vj i j^J_j. oULJL jjlj ^jA j kis Ss-I jiU CD-ROM II oUl jkwuVl t>l CD-R ^o-~j IgJlp J^&»*iJI 

^k««j ^ i^wiVl <_£ ^»-l i ! jaj ijSsjJUu*^ oiLa ^ AjC^a )-RJI jt ill jkVl ? CD-R a\ JaJi I ^k Jp j^JJI £ki 

. J^-l jJlj jkaJl j;i OULJI jVkj jlJJJl L* ^ TO & O _)l Jkl) jl*-3 j Lg*2 jl jjdJl ^Uk 




y|>*2l iulJJI y^iUI yLd 


CD-R 


I Wvw 

Obj«lor 

1 4 n i 




IVU 


I.fwr 

Oi:«lc 




\ 



Fccutiot 

^ f «il 


. \ ^>3 A^oi 


I SrckM«ig 

D»mJc 




A_j\ 




i £ 1 \ g I )£ l x J-~> j\ ^ ^^) r lii\ ^2 \jt-iJL ^ djl^l_l_^\ Aj»1~"i^ l ' >C- l,] J? jA g. ^ JlA 


C_A. x*i.^ 3 >.U ^ l ^ ^ 


\£ X Factor U / X-JI /Ip Jai* j*J j / Jp sjlp Jp oUI /lCVI Jjll* ip^ :CD Rom Drive _JI ip^ 

^JUa^o 300 KB/s ip ^*JI c*JlL \j*xs>j 150 KB/s Jl I ^ap j*» cJlS" iil jia^l jl *Ua>- iJ-^a *)l 

. ip ^*Jl / 2 

( Compact Disk Read & Write Memory Drive) CD R &W :ZA &\ j b*I /J jyA Jl ^1 / oVjll* -3 

oJj&. y>V I oJjfc Jp ^/tlllj LLSsJl o^Ip! iJlSioj J l^lp I^xSnJj D-RO O^JLLo 4^tJ O^JLLo 

OwUL*^ ij^J £ j >- I o LLSJl o^lpjj tfc ol oJp l^Jp Jua^%*Jl jl i;bisJl ^lalw«J oUl jia^Vl ^jA i*P jJl 

^,ra,oj aJl^sj oL / ail Ja.flJ- OjI j C ^ wwJ o*Lg3 AAaJl otjjiaJ ^S>- j/Jj )-R— )l ^jP *^/Jl /a*j 

JJ cJir IcS' jVl l^Jp Jl ^ jl Jl ^/Vl ^ JU il jSCqj V ipL^Jl olJOxJ J J ^-jJI jjj, CD-RW ^IjA^L 
I j& J ^Ua>-I Owi^- w\i 4j| ^ju IJ-A ^ol iwwjj ^ j^>-l o LAI £ Ia jwuj LgLp ijli^JL ^ j^i jl 

jUI j CD-R ^1 /VI Jp ibsai iP^ y* J /VI ^ J\ X32 X52 X52 ^Ijlp! aJ^L b^Ip U - . JOo ^ oUUl 

. ^>IS j^l JlS j .3*1 /I ip ^ yt jsH I jtijJlj - j^JLJ iLUJl CD-R' ^p\ jH\ Jp SjI^SJI ie j* 


0 * 






; iJUl ^Jl j^-I L^pI jjl II ^jp\ otf j£- ^ 


Hard Disk_Jl y J y. j:IDE (PATA) 


_ ^ ^ ^ 

.Hard Disk— J! 1 ^Ly*p L^a^l «wj ^isJ! aj3jj!s]\ o.1a^ ^1 —<^> 


<dp jjJUaj b> j! Jbll Jp External CD-RW JSB J^IS" ^U^-l IEEE-1394 jL*iy USB -o 

. Fire write 

:^\jJ^\ CD-R-JI J\ oUl I -4 

. Audio Tracks_)l y> iSJi 74 Jl '■ CD-R 650 MB -1 


. Jv?l y* i2Ji 80 J,l y Digital Audio Tracks : CD-R 700 MB -2 

,J UajIj ^ ^2j ^ol jJI ,J 4^b>- ( j^sl (J p 4**^ ^ LJIp ^ A ^‘ l-D-R 900 MB -3 

.ijPjJI e JLa> pJU DV ya*- J Lajl j Over Burn \y\s- ^ j ^yu ^JUI DRIVEUl 

. 3.5 y\lt ^ j ij£> jl lyajl ijP ^Jl «JLft CD- R Mini 150 MB -4 




: Digital Video Disk Read Only Drive (DVD R) LJ / ij/Jl -4 

^Cil yi'p (_J j 4.7 - 9 Ci B Lb»- # jp <Ubji- obtvv^ iJlp {jip~ oli SjjjJ ^Sl ^A j 

DVD II jl 'ill CD Drive_JI ^1 / JJLLo 4 ~l>j . s jp ^p olu- Jl ^byi /I oULJI ^ Uj^j ^Juill 

y* p\ ^ju DVD 11 j DVD-R II Jp a>U£)I j op\ pS Single frequency laser ips 

lA y Lyajl jJ* j. — Jl p Jp #pI p\j a>Lx£JI j*pJU _)l j*il / <u»- / Jp 2.6 

CD_)l 

/ 

!is 


Combo Drive (DVD R & CD RW) yi _V^_. -5 

Jlj ioUJl { jP >\ jiVl o*l ji l^xSw . ll jil SjbisJlj o*l jji)l l/aJj l*L&j 

4 jljwsii 4^ —Jl 6f»l 4P X 52 X 16 UIp U> yjij c^Ul Jp\ P /'ill a.US ' j 

.iibJI j>\ l/'ill Jp 







Jlj \ ^ {js - jJl j I j2s (DVD-R/RW DVD RW Drive ^pl Jil o*>L. » -~t.a -6 

Jiu JapI 2 —> ULp Li y*ji ^1 Jl ( j^s I ^1 ^il Jp i>LJjl <L>L&>L> lg .,ri}«t ^^p L^pI ^il <■ 

.DVD-RW J*j DVD-R Jp DVD Jl ^1 /\^\/\^ ib£]| oU r Jl ^ 4X 12X 



smortbuy 

DVD-RW 


# i-2x m 

1 

4.7GB 1 

OjIj J| 

W \ 

■ 

120min M 

m 

V d<-o M 



iiUJl -^l ySfl 0^>JI ^ jl^': ( DVD±R/RW ) Super DVD RW Drive ^l yl o*>L^ -7 

Jl ^pl ^3*^1 ^1 ^jl ^ ' Jp <bU3l l ^ -i^ 9 - * ^p Igpl ^Jl _j c L>t*w^ 9 Jl 4 s jiJ' ^L>t>-ljj J J 

Jl Lfr w^ - 12X 4X 8X 4X jLa il jp| 4 vJJ-ii ULp j Li y~& Jl) Jjjl? jl>- jj t'il ^1 

Jp j DVD+RW Jp j DVD+R Jp ^1 Jl jUJI ja ^ jSlj DVD Jl ^1 \/\ Jp iUUl oLp^- 

. DVD-RW Jpj DVD-R 




fh 





Blu-Ray Disk Drive ois" yt -8 

^jdl) J ijjSn j_)JJ l^j yti jiwu" ^i Blu-Ray sj^jJ-I \/i I jl aiU>i ljI UU jJI ^i ySfl ^ j i ^s; 









..^■1 jJI a > ■ jJI oULJl y> 15 y> j&\ Jb?* ^Jp Sjils .oLo y> jS\ yty^ - lu-ray J! 



! aJIxJI J^\ j^p I^pI I ^<?u ^ ( jpl w-' IS ” y yj 


. Hard Disk_JI J~p y J ^ju^J.1 jJu y> j:IDE (PATA) -1 

. Hard Disk_JI J~p y j ^jt^J.1 y, j:SATA (Serial ATA) 

_ _ _ ^ <^> ^ 

.Hard Disk— J! I y y L^aal AajpcJbwi.1 aaj y % ) 1 AA>^ia Jl SCSI 

. Fire write aJLp jih 1 1> J\ USB JjIS" ^U^-l y> y. IEEE-1394 jL*ll USB -o 


. L^a j ( jp yi\ ^y 4_»»mpsj Iju»- # yy ^b^-i iiL* ; jji <J ®A — Jl y oUi 


(9) 8.5 GB-3 

50 GB -6 
200 GB -9 


4.7 GB -2 

25 GB -5 
150 GB -8 


2.5 GB -1 

15 GB -4 
100 GB -7 
250 GB -10 






ROM I Writable 


1 layer | 700MB 

2 layers 


JLZGB. 

85GB 


15GB 

[ 

30 GB 



ROM/Writable 
I 50GB [I 


Optical Drive Companies d* (3-2-6) 


ji . Jl sJla {j* I/j»- o olS - j$> illiA 

HP-DELL-LG - Samsung - Sony-ASUS -Verbatim -Mitsubishi -Philips -Memorex - 


Optical Drive Crash djjjJll j^tll iaJliiJI JUac.il! (4-2-6) 


. CD-DVD ^ I /HI Jii. ^ BOOT __U-l s_,ji ,j* : JJaJI- 

. JjLi l l <r\ I • ^Js>\ 

?CD-D T »^ww4ibLl ojji ^>w\^ ; ik Jl— 

. ^JJa.p jil JulSUJ l ■ ji ^hXp j|! ^ j * • ^ 

. ^ k Jb^AJ ^%Jo kJJk ^ 4j2j ^£2j Jxw l l v— ji I 

? 4j 1^0 .D-D OjJjjJl ^*lP ! yj| — 







JIAmJI Jail jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


y|>*2l <uUJI >» y^UlyLy fllfiltJF 


. . Jallail A? 4jlSC« )| ^1 y-\ i) jg- Jikp; iww^Jl 


JJaadl SJjl^- jl 4jl^o ^Jl Jallail <blpl *UajL)l ii jp*il <J <b j>- jit S>cli)l ^Jl o^jI Jl>oL Vjl ! *1 ft 


> 

Floppy Disk Drive(FDD) aj j© 11 jalyiln -jL^j j*© (3-6) 

ji ^p t ^ aaJL ojj 4*^1 loppy drives 4 j ^ il ^^t ^$Vt ^ 

jl SJLSlwwil y j-woisJt S jJLyaJt oliiil j*a*j JJL> j«si:.h j^l Aj ^ y£ ^Jllt jjJlJl jiS) j. St jJLyall j^?t ^SVl jl JDs It J yp j 

V j sk*L c~J Floppy Disk drives _J 1 jUJ j. s^l 3 Jb <j Jills' jl*JL| Jp s^jil oUlil ^ J^p 

4 jLyait Ojpgj>-Vt y> oL J>i)t JJb JuU Lg-olJ^cI^l ya ^Jt ^ j^*Jt iJbjfc Lg^l*b>cl**>l *Up 1 lj*>- j Jy^tJ 

-bj Stjt S jAjiJ l^twi^tis^l ^ jl jl ^jS ^**tlJLo Jl>d <ji~t tij I^Ap St ji^eil oULJl A 2 i ^ ^ ^>-1 Bj r g^-I 

J^dl CDs_lt ^Ijl^m .1 j oISLiJI ^Ijl^m .1 SkJjj got jJt ^jjj J loppy Disk Jt cjtf ^ill jj^Jt JIjliJ 
flash memory_S' SLju SU^> oIji^j zyrjj ^utJb^t ^>jlp Floppy Disk j^l .cJju)M j^p 

. 4 j jS^^u ( j-*>UJt t<A^j Ia D s j 

SjJ^ya <uip C^Lo jixitj OUlJt <S ^ Jaj jSi ^Ju^5 4*yy^yJatjL ^ {jt'j^~ Ojl^P J-& ! J ^it ja^l 


wL^S*! JlLo StjJLgJJ SLli o^U SSJaj j^t *>\5" ^laJLoj Sj y* o^U 3l?J lS J* O* 


. JbJbtt 





sJla J o^iSsj ycj o ^*■'^1 ja jS j ^ ^Jl c->L~«l^- ^JJI ja 3.5 oli yill. 


. ^ jjj)a"il c . ii 




Floppy Disk drive _B Jisi JS-£ 


5.25" Floppy Disk 


Floppy Disk Drive 


Power — 5 Jis w_y£ j» 


DATA —II JJlS 


. 3 MB Jl 1.44 MB ju L« **— £jl ju Floppy Disk jj.1 ^^aJl 


^L>- JL-I jl jjil jill <Jp oU jl*il ^j2j ^ iJl jAj ^^jSwlSwij S jLp _ja : j^ll ^^1 I ii j£- *— 

• (1) _^l j ^ ci^ SpI ( jP SjLp _^a o _^ll ( jipI ' jSVl ii j ^ll ^Jp 

ijloP s-bjl j ^11 yjJl Jb»ol IA^p- {j* ^Sj OjX*a)\ £ja S jA Us 4?s3 ^U-l Jjj-lUP Jp-b C~~U eilp jj5b j ^il ^’ifl il j£- 

.<CA 8-1 ^1 iJUp pUjI ^1 4Jlp 






FDD Components ii yjt jalyilll .a Li ,£*>(1-3-6) 


QS* l ^—43 <Jp ^jwbw ^ c-iLo ^p SjLp j^j;(Read /Write Heads) s*l jilt ^jJj -1 

. 4Jl jP- Js-\ 6 jJ^P 4j>zZ2 AjJ JlSwJ) 

cilllSj aAs> 6*1 jilt *bil j jit ^ jilt ^»ji> Spindle JVIotor j jit ^p jilt jljj^ jy y> -2 

. 4£*£ill 6jj^ 360 lAjli&o (jljj^ 4P j - ^ 

^>U^J j jit jilt j^p 4jIi£11 j 6*1 jilt Ji^> Stepper Miotor i SjIiSsJIj e*l jilt y*jjj dLj^ jj^y* ~3 

. aJu&sj 6 <Za\ jh?xj dilti j 

1^1 J\ ^li£)l j 6*1 jilt j * jjj JJLiJ iJ jj^ll s^b Jp i^jJLlI ejufe (Electronic Board) iJ jj^Jl -4 

JLiuJ jp SJ jS^il dill is' j jjil jilt Jp lulls' ^1 jit oULJl jp e j^it ^Lj^Jt jLiltj j^jJjJI JU jp il jS^il 

. obo Lg-Lj^- jilt y& oULJl 6*1 ji *Uj I ^yjj jJl 6wll jilt ioU j^^Jl ot jLllt 





JJ&aj. 1 11 I'd Disk ^jiU _Jl J*J" {y> j*~p\ j^p A9>- jJUI j ^ll JL Jl Jjiu 

. L*. 39 Pins 4jjJii UUaJl Jl JLiu L- 34 Pins Jp JUI JiLJI J^asUaiJ 



L 


k 


FDD Properties li^JI jilyilll jalLu (2-3-6) 


Iaa jlS" j^il j2i\ <l!p ilxSsJl jl Os o*ljji)l ^t^lt ^lk2Jl Jw 2 j ^SnJ *i^-L ^JJI j^jJI jJl "1 

jj£j <uJj ilxSsJl jl Os S*1 jjjJl *UjI j ^il i j i 0 jilt jljj^ £p j-*> . 4 JI SjL^JIj 0*1 Ja Jl oLi^p *bl bo iJ j^cil jtf *>L1S 

. oJb Ji' J oJ 360 ^ jjb»- J 

ii j^>d! j\S \ j*£ Jjl*il (jifc j\S olill i) ^pdl LgjL2J ^xJl obJl ^juJ ^iJLo j obbJl Ji2i Jjbw -2 

. olill O 0 U jb£ 500 100 j jil jill ii j£- oULJl Jl 2J ^jljb. oljj os oULJl JJ5J bo j*# 









oULJl Ju-jS" dUliS^j JJLiil io ^a jS\s]\ \<A . oULJl Jul^J jJ * jt ^5* !<ww*Jl o*Uio JJLiil <Li; jJI— 

. jilt ip-LJkt i>US" ^JLp- jl 4 jLSnJ| 4j\ j <J jilt jilt J-P ibisJt ^ : yJl- 

i^-Lvit ^ja wlS^bJl ; *1 y >-^ t 


. i«j c-illt {j* A^bJt ! *1 j^^H • { j^ jilt jl • <w~-wJl . ( j^ jilt ^ja otiL« Ji> ^ ; Jt— 

jilt 1&jj~S j\ iJJUil iwobLl 4«la2ll J^L*j ! ^^wJt . JJLtit ^jA j jA { j & ji ^t j>-\ ^ibpUal^l ^Ap! JJa^Jt— 

. JJLtil c-iJiJj 4«la2ll ^1 j^}j JJLtit pt j^-^fl 


. JJLill ^jilt ^t j^t : plj^Vt . ilj^ll J^b^^t^jic^Jt . J^IoipBOOTJ^jI^ 





■ 

/ 



ritual Jjjj jj f \S$\ jjjIsj Jjjj La .lie- 

Ajlujjj lj jj£ AiLual Jl AodJ (jj i! SJ^a! j islla 

^ J ^ .. 1 3 Expansion Cards 

.. cjjjiii oja jc- tiifljxi s^jii 

LjjjSJI oAA £jj JjAiil IjJli ^ Uj 


AxjLullI .jll 


Adapter \ Expansion Cards 

/ 




Expansion Cards Definition su— yaii 2 $^ Jlj>*j(1-7) 


^\s>*yry !&• Jl oUaJ ip j*ko ij j) y* :( Adapter card jl Expansion card i*^jJI 

iSUa* jl jP iSUaj iSL^J JjU i>- jJJl <wpJJ ^bp ^1 jl oliUaj o^Lj iJlSioJ £**>- Ju2lwJJ J i>- jUl 

.iSwtJt O j5" jl O y*p 

Js>-\ jj ciJJSj i>- jilt Jp i*-^ jx)l ob*&3 J 0 iojjiSsJj ol> jJ ! Cards olSUaJl jl Oj j^sJl jl 

dUS j Daughter Board jl cuJI jDL Ul> 1 iSLLJI o 1* .U^o j^l ol jl iiUJl Ji* y j~-bbl oli^JU 

. i>* jDL j**>bM CjUpJU Jb-I ^1 lo jL^>* Jajj Jp J^u iy^b*- iiJp j li jl Vl i>* jJJt 4*wwJ iobj^S" i>* jJ 

4^wc jj J 1^-1 j^l /^Svyj 4P j,Ja»a Cjljb 4>- j) 4 m«i jjM J C<Pjl&>cJil 4$U; 2 j jl 4 x»*j jX) 1 4J>- jJ ^q^wvJ L^2j 1 4*»%* jilt idU^J J 

J Ja^vaJb ^ wvJo ^l)l O^by^ jit i*^ jx)l iSUaj ol j>- . ^j**>bM ^UaJt cj2jU?j o^bj j~oLi- ^>Vl i>- ji) 

.^Vl i>- jJJtj SSUaJl <J (c-JUJt J iLol^io oljta) oLojjiSvJ^! t iUp jJl JuP o^p jit o*L& cix**> jJt 


Expansion Cards Job 2 *— 3 *aii dkJa d (2-7) 


Expansion Slots 3 j^~J' Jp s^p-1 jJ U-l iJlsloi J Expansion Cards Jl 

^ jJI Expansion Slot jjJI y ^ Expansion Card ^-jJl y jji ^ jl Motherboard 11 


4JLP 




Expansion Cards Type a»nij ill ( fi1 d j|(3-7) 


^jj 43 Q2J jb <^JJtta\Jj 43 li^Lsit cijbLwJt j 3 hAj 4 p J*** 1 ** *» Ls,A) t j L^* 4 »Lws^ jj j! ^ it ji^jbt /’ jj l«mm> djbli^uJt ‘■I. 

; o j j^Jt oJ-ft ^ Ict^j Ia>L*» U jJt\ \^ ^Vt i>- jJJt (Jp ioA^ciwwit jJI oU>ti3 ya uy^ 




(Graphic\Video Card) a^lkj (1-3-7) 


J\ U-U^ sjb - j Ub ^» j Graphics processing unit-J IjUa^-l GPU II U*J 3*iLsJI o J UuyX 

. <u*>b£j| ^jVl LaI y ^xJl 4 j j j)^,^,ll oULJl 


. <uiLtJl oULJl 4^2^2-> tju otal -A j 

. (^Vl iwWjbbl ^ jJl J*+ 3 45^ j£» OjL%P ^1 

^jU ff AGP j\ PCI Express ff Ul li ff ^Vl 4>- jJJI Jib^ j^-I <J iJjj^Jl iSUaj a jl 

^Ij^>-I 4^wo jJl I wb>-l ciJJ . <LiLtJlj ^ j^bbl Ja^j ii»Lill J^ 4^ Ju*a jJ ( j**JLa 4 L 0 g\y£j ^ I i>* jAJI 




U-l 


4P ^Jl Sla^j jlo j *Suj^P 4*>-jUM Oj jisJl . ^iSsIl JwwJJ 4w>bja 4^-JlLl Oj jisJU |>JL>tLwJkl O j jisJl oJlft ^>|Jlj>tL%*>l O jbkl$ 

. iowbbl c^bJ^J 4 ^-Lo 4j j^Jl jjVl j c^bJVl Sibya^fb Sj j^,ra,)l j ^jwUiJl yj£- 4^w»>b*a 4^-Jil ^nJLJ I 


4liJaj ^wJj . If. U^^alba jjibj ^fl 4 ^jlll jl i^bi graphics card Integrated if all iiLiJI o Sf jl 

I wLa^ North Bridge) 4^- 4 ^- ^b^l 4*^a*j ^a c-* ^^bbi ^l^a^l Jaj^^ ^Ju Ja^$ 4*Jt>ba ^ 

. 4«wJ^ll Cab~obM ^y2*j j\ 4jjOO)I Cab**>bb| ^^a>- ^il £^dl 








i^LtJl O ^ l*Lij . *bVl f'Jaj ciDlS ^bJbj 4 jULo <jij^"J 4i-l*i ^Ixllj ^1 jJt ^Jp J^Sju g^jll iibtJl £j ^ -1 

.^^-jUM £jA 

. jbu^Vt 4jJl ja iLyadlll ^ y>-^\ Oj Jt ^jjaj^t SJjIaUj <bj LHp j j5\j iblScil olj^l oLjISCjJ jl -2 

y S j3 jdl I 4^ ^1)1 ^Jp ib^r ^i! ( ) 4^wvwo jJl o j^ltaUl U j5* ^ ^oji.1 4^>L^JI d > ^ <j! ~3 

8 y* <~j yu La ^Jo j! 32 4^wj o ^b jli' bl 4j\j ciiJlS j-> 

. JJLiaJl ^UaJ 24 iaii ^yLuj jjJLjDL ^W^li-I j*5b>d)l ol j^l 4ia^jj 
cji^Uaj SiL^L JlaaJL t y\l ciJJSj Jusaax^ <LiLi o ^ SiLyiL ^ ^2J b tj^U 4Ai*ail SS" jl -4 

.fVlS^jUl JpjjJLoJI 


• Intel 4^ 4^-jJJ 4 ^a>LxJ1 j & 4* ««/ail OwUp- ^J l 4S* j»JwJl ^b 


^rp?l 




Integrated graphics 


j* 




*■* • - : ' ' 1a - j 


PS/2 Parallel/LPT RJ-45 Northbridge: 

mouse port port Gigabit LAN port Intel G33 


Southbridge: 
Intel ICH9 




L\% \*L\ 


X. 


PS/2 Serial/C OM 

keyboard port 

port 


VGA/I 
port 


1 

-sub USB 2.0 
ports 


Analog 

audio 


>rts 


-*J J) ‘-^J^-r 


s.«V' Jk *■' s 






PCI slots 


Memory 
slots: dual 
channel 
DDR2 

RAM ; 


IDE/PATA 24-pin ATX 

connector power connector 


SATA 

connectors: 3Gb/s 


Aat jj 2 ja^ll V2A 
!l A T)\ l j a l l A 

Xj jS f j*3 j 

L J& JLi* 


l*J *Sji. 

Urn T f » ■ j ^ 

*>>»j *j*j 


CPU 
socket: 
LGA 77 

«-S>w^ 


4-pin 

CPU power 
connector 


Rear I/O panel PCI Express xl slot PCI Express x16 slot 




Built ^ f La ^ g - * 4*»»Lwa d«* >/. ^ jS ^ 4^L..a d»* ^|xa ^ ^ g * * j^Lj < _xJ ' ^ 'V | 4^— ^Df 

Lai. O O J~aaJt O £ ' g « a ^ajj I Ol^- jJJl *54)99 j^Mi. L U p j&J± iJLfe^ D_J £ ^ c^° *^“4 • Ml 

PCI j\ AGP ^Jlil A^LwJt <w** »A j2>wd A**)L%i ^ ^ b- jJU I A^LJl ^ Cj^ 

4^»L^» ji' ^J-p ^Oi-Lo ^uiLJj ^ ^ V I ^.Ul jl>- 4^>LJj j5^ L^wIp jj press 

^ jl ^ot cJ j^l ciUtA^t jlS' til . f f PCI Express jl AGP ^wj ^£*1)1 ^ iiL^Jl O wlijwO + 

oLo jJl ^°l^ Lot . o^Ujj djjb>-L^I ^iSsj ^Vl ap- jJJl ^ojit o ^ Jti aJa^o ^ j^>-l *LJ>I j o 1^X3^ e^UJlj 

. ^ jJLlI Lgjt^V <LiLi o j5" aSjJI iJUJt e^UJVl jl ^ ^illj ^ jJ 











s. 


: : 


PCI Express 


OU 4 ^ 4- Aa> jj J jjjjJaIi ;i4 


PCI Express j' AGP 


Jp 4j-l*ll y-\ yp jki l^- i^UM 4 a**> J J^L i **4>-l (J jJ iojj^SsJl 4«la$ J^P BjLp jyag«ll wU^LiJt 04 j5" LjU 

. 4»S»*J LJ I ji^S^ 4^*3 J*^^) L^wfl 4»W*J LoJ I 


PCI Express -2 


AGP -1 


; ^*JI d >.^.> 4,1 */s g«ll <uiLJl 04 ^ ^ ^1 jj\ — 


. 4j! Q I ^jP 4^*< LoJ I 04 /2 aJ» I 4*^>LoJl 04 04 


oLJLaJI SilS" 4^- yjJl oO& ^ jjjJj . 4>-j jilj ^jt ^sM pool I IgJlp B4 j4>- y 4d yi ! GPU Chipset 04 j^sJl ^Ia^j -1 

. 4j>s^p\jj 4aj y jya]\j ^ yj jJl Si-l *J* jlS' jJS* 4 aj y pjli' j^lSo . sPjlSsJl J ^ j£- ^lll 

iALiJI cjJS s . y ^U-t ^lj jp Uvaiio y yX VRAM)" Video Memory 11 4 ^ toil 04 j\s § ^S*b -2 

^IU ja £y&j 04^bjl jJS* OjlSsJl 0 /b ^bjl l c lSo .ojypi\ ^yp^ J ^b <j-° ^3^ <j^ j^*:'l \^ piLiJl P>jl£* 4P y y 

y B y~*p ^\sy>-\ dJJbi ^lll 04 j jisJt yi*^ J j^iaJ ^ ^IIa^j jl JL>tj d~>-. BJUJli-l e^UJVl J BJOLo (JL>- ojlfc j Bjj^aJt 

.B j5"UJt y B oli O 4j B j5"UJt 

jj 04 ^Jl bjlSUI : Video Bios _)U 4 ^i uy -3 

y oULJI J sj j ^ j : RMDAC jl RAM Digital To Analog Converter i^UJI 04 ^ ^1 j-4 

.iiUJi ji ojisai 






y|jiy2l ja y$yUI<uLd 




Mini Motherboard 


DVI 


RAM s^is VRAM 


. .S-video 

jliLUl 
<xJ 



RAM 


u*y±! 

OjlSJI 


AGP 


gJUto 


Fans 


OjlSJI 


GPU Fan 


Video Ram Memory 



Motherboard Connection PCI Express X16 


:oj>Jl Jo/IJDI 

16 MB -32 MB-64 MB-128 MB - 256 MB-512 MB-1 GB -2 GB-4 GB-8 GB-16 GB 







AGP gji ja LiU j±H\ jkjH I PCI Express A-py L j(512 MB) 

. ^Vl 5>- jDl (J i jil S ^li)l (Jp - Lwu U ^«.dl LiLiJl o ^ Lot 

Expansion Slot <jo awluJI ^I^jI (1-1-3-7) 

ijLp U>k£j /VI ol> J>-I a Jis-ji : Peripheral Component Interconnect iU£J jU^-i (PCI) JiU -1 

l> ^ (jj-ls <ui ji j lS"j. o j^<aJl Oj j5" jl ^il jLs \#*j> Jjil yj yi\ «j^>-Vl i a>j <ui y y>-\ J,l <L- ^ oLsiAJl 

. 4 ^LmJ 1 




PCI 



<jt j(VGA) LiUJI o j\S ^~S jj ^UU JibJl y» ( Accelerated Graphics Port) AGP jJl jJ&a ~2 
j^llj . iolill 2133 JJb Jp ojwlSJl aJj. ^JpI ^Jp SjASJL j^P jbu»> j oIp o-1*j 

libjfcj . iJUJl oLo j * j * jJtj SLJjLI e^UJVl wL>- *tal ^ Oj ^SsJlj ?f JljjJl ^Jp ?t ^w\i jOu 

AGP Express t-Li ^Lu-L>- wULo 


AGP 



AGP 


T 







I r ' JU-JI J-tlfcJ / gti^yUI dST 


y|jiy2l iuljJI ^ y$yUI<uLd 


d^jb-l jjb ^ AGP jlsO> 4jla^l pj ^JUI jbji^l ^J.1 y> ^ : PCI-Express X16 (PCI e) oC ^ juL* -3 
.^1 4p~ jJJI ^Jp e-lil j <J ijj^a sJl A j . <LjUJl (J C—u l>&~« 4000 JjiJ ^Jp ejJjjJl 4 J j . " jJJI £« JjLi j 4^o 


AGP 
PCle 

. j PCI Express liu Jp AGP o / j^. ^ ^ ia?-*& iiUl Sj^^aJl J ^ 

. ^IU^Ji)l Jp PC] UJ j PCI Express j AGP ^j> ^ i^UJl o £ Jiiu y «Jla j 


PCI Express --> _A 


PCI Express 







PCIt E xpress xl6 


igCI-Express xll 


AGP 




< 


PCI 



Cardbus Connector 



_JE 

' Cardbus Connector 



Cardbus Connector 




AGP ( 2 . 0 / 3 0 ) 


PCI Express 


X16 liL. £jl ^iJI Lot ob-jJL3l Jp 11* : PCI Express XI j~Jlo -4 

'■d ^ j XI ^ ll$i 



PCI Express xl 







JU-JI jJfi JrtfiUMij / gdJifell Jlul 



gyjAAll Jl yU jJI 


y|>*2l <u!jJI >» y^iUI yLd glial* JB* 
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PCI Express Example Connectors 

u i*f BAND1AIC,TH jassfiasft 

Y _L Sin £ ,e < ,,rectl<>n: 2,5 Gbps/200 MBps 

^ “ Dual Directions: 5 Gbps/400 MBps 


— BANDWIDTH 

Y |tj Single direction: 10 Gbps/BOQ MBps 

Dual Directions: 20 Gbps/1.0 GBps 


x8 




BANDWIDTH Single direction; 20 Gbps/1.6 GBps 
Duel Directions; 40 Gbps/ 3. 2 GBps 


BANDWIDTH Single direction: 40 Gbps/3.2 GBps 
Duel Directions: 30 Gbps/6.4 GBps 


1 

i f 



PCIelx 

i_i ~1 r 

PCI Express ^ 

2JI IUU L-J 

- 


"p n i n r 

i 


2v 


1=1 


■\ r 


\ r 


.f= 


AGP*2QO?) 


J £ >j&\ jj 2 ^Ju 4 *JoLJo <ZJ jS u ~S y dOj* J 4*JoUo ' j 5" dJjwU bl ^ 

. LolSJj JywJl ^J-P iiLtJI 


? ^u^LwJl <2 j ^ j-*-* «w^5' / 


Pentium ^ ^ ^1*11 jl <uiL£Jl o ^ Si ^jo ^LJLj ( ) ^IjJI ^1*11 ^ 

fl ^1 j^( ff Xl and X2" ^ AMD oU-U. jl) 3000 MHz ^ Ji! l ^ ^Ulj 4 JLS U j( jlsll ^Jl) 

. AGP iiLtJt Oj j5" DDR 1 






JUmJI jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


gji AMD oU-Lw jl) 3000 MHz j£\ Igip jjiC ^JUI j «-Uj L » j (dJUJI £jJl) Pentium 4 ^JUll jlS - lil 

. PCI Express ^LiLiJI oj ^ l^-Ls L«j DDR 2 ^1 ^Jl L«j 

^^3 3*0 33 lwL>- 33 * s-Lil iiL* ^ 

24^A-^Q 4,aLaJ) ^ ^jaIaJ^o 4jj.tf.*.ll ^A^O ^Jam^o pixe C-L>- JW 4 a>*LaJ| ^Ip A-' jlSLJl I -LA Z JJ.^H yp ^Lo “ 1 

J^SC 480 X 640 ^ dJUUI c^a; ^1 Uj-A ^1 sj^I ^ 31 4^JI J Ja*JI aop ^1 DPI ^ iiLiJI 

. <L*LiJI OjlS" Sjji j Sa ja-j i^LtJl j^aca- sA- I-LSLa j Ja-^j X LgAapLySAj 

j^J 256 COLOR ^*pjb” cals' o, j ^SUl **-141 <!>' ^ Color Depth j^JJI -2 

. jjJ 4.294.967.296 Jl J\ 2Jua*- jl J\ true colors J\ 32 Bit Colors iJL* j^l ^ 


^JjI ^S* ja! L^I-IaCaI ^aSv-o-j 4*aIa aa^o ^ Aa-^oj 4j1 1 aaIaJI ^JjIS* ^xJ SaIaJI Aa-I^o a L a ^p aaLaJI aa £ 4 Ij a-^Ls 

. jj)«i<j)l (_J ^CaAI J ^A |jS" Curd Ctf 4jl^-l a -L a ^<»a»j^ 4j La la^ ^A-Lpjl jp jl^tfM j (j^jjjiLJL 4 ^aIa“ 







oU-UJU icuall AMD ATI ATI j NVidia U> UUl o,/ jU^*; jLUl : 


. a^aII 4»JoLaJI £ 4plu,rg.» ^ ^2 j aS jSi INTEL 



Video Card Crash a^LiJI ^>-£* J&itiJl Jlluill (3-1-3-7) 

< ( , > 


3 jS' 0^ • ® jw23 ol jLi*^ 3 “I” 4-L^i? ojLL^ ^liajj 4*Jj L jJI Jl*i*xJ j^U-l jA^iu LoAap JJ^aJI 


jiUi PCI Express jl AGP iiA* a^ ^i\ Jp^UI Jp jtSj g«jdl iALiJI o J JJ**j jJ . s j^JI v ~~u j! c~i« j^p i^LsJI 


<u!p (w^Jj jt Au jjj jjiaJ jl 03 j I ^Cjs ^ ~S ' y ci*L^$u O Jt JiauCu jJ L^aJj. ^>-jl>- O jS' <—^5* 


" ijuit ssaJi ois 4LJbM yufti 


4 *ALAJl o> jS* j <uiLtJ! Juts' J JJap j 4 *ALaJI j! 43U2JI qJs>-j J JJap W.V .W. J ! . 4 ^w<>JJ o&Ls^i j-w 4 *ALAJl Ju>p <—*23 

oUJl o jS' ^uAJ. o>LAJl Juts' jbu. 4SU2JI j^J*j j\ $\ j^~y I • 


43 lb 


lS 1 ^TJ f< 


AP 


. olAJl 4 A ^0 4*ALaJJ <— *23 ~ 


. oLiJl J Jiap jl . 43U2JI Owb>-j jl. iiLtJl Juts' JlAoJ pi j^~y I 


O jS' jl (J JiaP! 4 *u>JJl ^j/ayj i<Owo ojjo iJ|— 

. j O ^JU3 iiSwlti jl^l&l JjAu O lij iiLtJt JJLij lij olpl *1 

O* j^il 4 *ALaJI JJaP! <>, wvJl . ^ 43^ (jl ^J p ojAaI! ^>Ap - 









gyjAAll Jl yU jJI 
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■ yljiy^l j<y$<ulJj| 44 u^yUI<uLti 

‘ — ■■ 


Jo Oj j5sj (Sj O jS* JwL^-y| ! *1 J>-^f I 


iiiLilt jlivo *1 j^~y ia*^ j> • <wwwJl . jl jJVl JL>-1 jS ^JL p JJaxJl 


Juisai JjliJ: *1 ^>(1 . iAUJI jl Jyisai ^-Jl iwJL- ^ JLiLiJI jl j)1: Jk*JI 


Other Cards ^lll (4-1-3-7) 


jJ&a jDl ^ j>-Vl Oj jisilj jit j o j^aJtj iSwtJl Oj j5" jJ (wJUJt j jjisj 


^ W> ^^Jt ff***t'l <w£ C— 


4J j jSsj iSwtJl o J^O . l^-L>-twLo J^>- JO jSsJj io J j^SvJ'y t l^>- jJ J^>- J^ jj-w-J ^Jp jJ jJl Oj jisJl Jt-^t yj J<J 

! jl 4 ^wwgJ J-oUM Ju*s^ jJ 4 j <~~*S J>J Ojj^aJt J I^S* A^lj Jl^.J.0 


■ nl 


iffi 


PCI iaU-a 


45wtJl J ^ jyobM Ju JiU ix^oj ji jJ j-obMu 4*i>eil OlSwtJl Jut jS Js>-\ J^yP jo O jS* j& * ^Sv^jJl o j5* 1 *2-> j-*j 

^1 Ju^ jJ Oj j^Jt wL>- j 4 j( ^ 4^*^£Jl Oj j5* Jo tw^tjLa £j 4^^tJlj ^W^tiM JuL^Jt ^t jl Jo £j Ji^J ji$ 

(NIC ) i \j\^Ol>-\ SiwtJt O j J^j Jojj. JuLisJt JO £j JO 







ol y yyyS3\ ^la“...T *il djjJj J 4iL«ij! diXvoJ 1_..<,«)LM jl^>- ijy ■ /»' ^yjl 4^>-t jJl Ais^ijl O ^ jO<j J 

cable Jio isLdJI dJUL* ^ ^ ^1 J « yi>Lo 2 ^ 0 wU jjisj jt j^wg^SsJl a>- jJJl SiwtJl o j5" jt j • aSwtJl 

. iSwtiJ jJl j iolil <L>-hJl y* S^^tJL L1 a 3 Jwaio J* £rj*/2* \ o j^JI RJ45 


4^n»wvvJ i d^ljLwJl -2 . 4^*wwcJl 2 ^ ™1 . a^^wsxJ ! ^ 3 ^ 

. ( JolS^l ) dJlLJl j ^wo-SvJl ^ju oULJt ^jiwijo _ 3 
jt- > - j-u 4^*^£Jl O jS* jli oULo JL- jl wb Lo^Up j . gJl*>o oULo 3\ 4^*^£Jl JulS* y* ioL j-g5sJl OljLi^fl 4 js^» jJ -4 

IfU* 4^»wwJ I ^JjL^ ( 4.0 ^\ 4*0 Ij 4*wQ<3 I ^J ^ w v O>^Jl 


ISA j! PCI Express Slot 3 yJ> Jp j! PCI Slot 3 yJ> Jp asLiJI oj/ jj ^ 



\ 


'y^j 4^***L)I Jujat ^jj Ports y y\ li JSUaJl oJjfc 





^»\ \jj> s l l JUdl j. Twisted Pair Cable J h>j iJU-i el* J RJ-45 -1 

. Tick Coaxial Cable jyti J-1& iSLiJl ia^J ' AUI -2 

. Thin Coaxial Cable luj _up : BNC -3 




4Ju\JI oljU>n Jjy>^ ^yu jtf-l j jl^JL oLwdl ®1 «» j Fax card Ipd j Fax Modem l? wj [S Modem 

JL&p-I J\ JL-jl *ld! dJJi j 0 S *. )1 j Digital Signals l~*Jj JLsld oljlil Jl *_&U>l i? ^k>- iUd.1 Analog Signals 

. up y»\J-\ -udLil uA*U>l^l) 

4^pdl ad* jLgP- jOu jll jl^>- jli u-fijUsI J? ^Jp L*iL*l - L q P u uUJj’U^M j! 

. olaJp- ^ruS ^d C-j^ru^ll Ajj” 0 Ap-b jp (JLpTill 


jLdL ^1 (Sern ) Jiu dibil jjjjJ? j^p ^vold-U p\p ^ Idp ^v° j^ 3 *i 

4—wij uPjldl jlf>- ^J^vp^d - Ift P jjp 4 udjldt ejl ^P- ^1 u_dLil JjIS" ’^d JjSP jjp ^JaJLj jjpl^ JjlS' (j^ 

o j^pJl JaS*i! jj^wp jd JlsUp ^Jp ^ y£- ^ ^il ej^p-l ,jp {j^*\3 idddl olll^ll ^Jp i jJl) jl olU^ll *1 jp-^l <ulJpfcP<l ^S" 

.^ai ISA j\ PCI Express j\ PCI i*~^dl J ^Jb4 jp J*-b jldl j . Speakers o y*M ol j*ib> j MIC 


: Ports I Jji 

.Ja$bM cjjjIAI ^ j£- {j* ^UJl <w£>lil dLL%*> Ji ^or jAj Line ( RJ - 11 -\ 

. JaSbU '^Jz- jJb j* cJ j c_i;UI ji port y* : Phone ( RJ-12) -2 






USB Cards —II (4-3-7) 

. s ijliJl y jSUj j* j j^\Ji J y JS' ^ :USB - Universal Serial Bus iiL* 


*LJulj( LASH Mil,. ) oL j I j^S ^jLL« a>* 

oULJl Jl 2J jlio j^fl (j^J ?? jjJ jjis j ?f <l!p J^LLj jlS' j oULJt Jl 2J djl jlSo 

C*jbl>fcw>- 5 I jVt J f? frly3.,o j^J Jj5sj ? ? 480 ijUJl C-obl^c-wO 12 

. *1 ^cs>x^3 4eep 1 _)l ^>-1 ^xsi 

jj ^ wwo^Jl Oj^^l ^/ 2 *m) ^P J3UII fi-Lft aLsJ jj ^ wo^Jl 1 1 Ji A>c*$ ^Sj 4 j! \^ J 

4jlwUl^lj Cj jisJt 1 *Xa j^p *L*I**>^1 ^JalwvJj . JjCjz ya j £ I ciL^J Ju^2>cJ O jisJl 1*L& y %> ^1 ^X^ll 

. y Jp USB Jus^> Jp v^^-5 USB JLiu ^ ysi Jp ^y 4 ^jJl ^ USB Hub _> 


•i^ji ISA J PCI Express Ji PCI i*~,yJI J ^2-i y_y? jp o yOl LU 





Sound Cards 2 $^ (5-3-7) 


k>c 2 a } I y Microphone j LINE OUT j dUS j Speakers o j^aJI ol Ju^ jJ & J y 

jji^o ^ o^JI JUol ^ 1/ y UJVt JJLdb i*>UU(GAME PORT) jl Joystick ^UfVl ^ Up j MIC 

. O O £ 0^ j>- jit <b*d J*A>- j-« O j-vsl) 


jA\ 4-Jj>-t^ O j-y2 4 jJ As- jUb A\ <* O j-y? Oliliaj ! O j^ygJl OlSUaj jj\ Aj^J iihj&J 

0 Ip dbiU dJS c^Vt as - jJLJt <J Udail O j^ait olSUaj SJljj jiU ^ . y j*UnJ 1 J^-ta jJl 
Jw^ j-« SJa^ljj U-jbM O j^aJt oliUaj J*y y ^ ^>Lp J5Uj .^Vl i>- jJ O j^y? SiUaj JU*J j U-jU- 1 jl iJbMJlJl O j^aJt otiUaj 
j^Vt lys^-\ j t o j^aJt oliUaj C.d5 J j>* 0L0 jJU ^P J j^apJU .( ) ^LUJt ^JULdl JiUl 


.[jji ISA j\ PCI Express J\ PCI b^yi\ J j2d jp o l A* cUV* 






Line Out 1 Line Out 2 

(e.g. Speakers) (e-Q- Headphones) 




Line In 1 


(e.g. Tape Recorder) 


Line In 2 
(e.g. Microphone) 



PCI Connector 


Gaming Controller Port 
(e.g. Joystick) 


(TV Tuner Card) djUu (6-3-7) 


obUaJl pI ^Jp jp 4^*3 j SjLi j jLLLJ! jLij ^ 

c*3j jaJ jS ^Jp jliiJl ^ Ju^mJ Ju^b-^J olilia^S* 

jj Jjl <Jj 4 j| olSUaj JJU cA>-lj jt ^ ^ jit jaJI 43 \}a,S olSUaJl iibjfcj . C-J jij^! I JlwCUmJ olSUaJl iibjfcj 

V <Wa*>- jJl olilkJt .( leniodulatioil) ^L£ J c-i)l <J p jjj .jJJlj 

^ jiJ 4jj5" jit 4 jLIa1I ZJs>-j (Jp wUwu ^^3 SiUaJt ^Ut-o Jp 

. Satellite Card Oj& Ul>I o j£)l U* 

. USB ii^> Jp Jb-jj UjjI j.^ai ISA j\ PCI Express J\ PCI J ^jl^I j*j]* jp o ^£)1 11 * c^j* 



t** 






Connect your FlyTV Prime 
to vour PC 



(Capture card) 11 (7-3-7) 

SkJ jj HDD (Hard Disk Drive) ^ jl Jl Jp JULj j Jt jjjuiJI oljUl JU 











ISA j] PCI Express J\ PCI Jl o jU Jtj* j* o J^\ II* <-S y 



(RAID card) II (9-3-7) 

_) jUa^-l ^ RAID US j .*bSfl j Jl lard drives y?y 
hy* U_u ^ y j 2 a jU LU j^>\ J\ sjlp Uu ^ j Redundant Array of Independent Disks 

^A ; fjCA)_j}aj l g 5^.1^T AjiiJI. -1>-I J ( J^9 ji J 43 jjidl #-i* y J \y\A^a\ y> J Lftpbl y 

. Software ^ iubJl UJai\ j Hardware 

CaULu jij& J-»-£ j\ ^SU> j* 43 y£/> ya\ y\ 8-Xp ^7 j\ Lg-*-o-^ I ^3*ill s-bl C y U- ® j~S JjI y Li <L&JI 

.oULJl jl-Uw y y\ y> y J y> y y 


■l^ji ISA J\ PCI Express J\ PCI 3 jU J *J> y o jSM I 1a yS y 






(Post Card) II (10-3-7) 


bJ ^ I ^jP I ‘■ j i-‘i-* j w\j X^- ^ 4.U,P & I ^ U & l „ - - ^ O^.P 1 ^^ / 2i»<i ^c >wwO ^*^ p ^x 

Post CodG ^%-vob 2 jS^\ I Xjb i^XjXJj c jL^jM JJ>P _)l 4 j jbl^l 

Blue Magic UL^I Pc Analyzer ^JbJI j Motherboard Tester ^b J j~3t J o ^31 li* ji^ j 

X>- jj j^f lj *Ua>- L ^ x i * J^j o j^nJU J t&bjwo li ^1 ip dblkpl S jJ*^p id>Li j^p 

CD \ DVD ^Jt Jp o yJoL>j f'Uai-t JlSsJ Oj ^ 

. iLLx-a j^Jl Ji^xj JJaP 4j OS II jlT 4»>- ^JJb ^ 3lOS 11 ^P wLoJ^xj j^Jl \XJ& ! Iwl^- 4>o,^o d? j^PxXa 

.Serial J\ USB iiLo *j .^ai ISA jl PCI Express J\ ?CI i*^JI <J <yJ> ^jl^I jp ° ^ 










1 * * • 


PCI and ISA Tost Card 


/* v ^^73m 




i 



f 


PCI ✓ LPT Dual Mini 


>GI Tost Card Micro 









Expansion Cards Crash a»si*.ii Jiktlu(4-7) 


: o jdS JUap] iJLft 

4*-^ jJl C*>jj£ ^jA Cj ^ . Oj^Jt ^Jp cJjXJt ^Jp JJLJ^Jl ^UaJ ojw\i ^>Jp ! I -1 

. lJL>- ^ybl jjj j wLw>- o ^Uaj <wi>j^Cb ^oU^j j\ 

. ( c-ijbcJt <z ~ ~j 4^L5* ^ o j5sJl )\^~ ^ULt c. ijxJI ^ ■ J l‘l‘l'l < f '■ 

^ * t> — ‘■' |J|J| ‘ 1 ^ • taXrtP ^ ^ I “2 

. ^P«J *n ‘ J ^ J i 

O Jl JoJ^-j jJ ? jUJt wbwl^- u/ ! jL>-Vt ^ Oj j^Jt ^j^jbu Owl^- w\3 . ! Jia^ -3 

. ( j^?jLd) u ^J » l JIwLji^I ^bJLj I&jL^pIj Oj j^JI d^>- ^ ^^pjbcdl 

. O jisJl jJ SJLSLLo jl ^IJip)! I 4JL jl 4^5" y 4JL jia jl o j^aJl O £ <J ^ <3 *Ua^-: <w~wJl .O ^ JJa^Jl -4 

. ^ Ji^jl ^ I . £ ‘ S' j^nJ| ^^*A*W*) O^ipj^ ^fm) J^S\ L A S J * * O^tpj^ . &\ I 
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yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


! JibiU S^alb- JUaP UiL>l iJbjfej 

ijLft j| jl 4-JbP cJ yd )1 JyJLijJl ^>Uij ^lalyyj jl ! <w~Ul . Jjcuto ^ PS\2 wliwO 4/ /I ^oliil jJ ! )l -1 

t^l (^j^vwvJl 3<Ap tA^lj ^1 . <ii fln> ^%—U ^»jA*£yiJt O^LpLj ^3 . . <AaJ»I ^_^P ^^wwvJl ^)lta\j23 ^t 

. /L 4JlJL^U j ^U-t JJj / £>■ jJJl ^P 3 jit Jliil cili jl ^jUit 4>* jJ jJCj iyflSU l&Jb-l 


RAM 5 /tilt ^ JLS'lUl JS^ Ju^j ^^t J /I ^1 j| jt ^ i^LUt Jp oUL jb-/ V i Jk*JI -2 

. JJa^J U ( GA\D ^iu ) iLiLUl wi^ja i ^Jl . iJLj/sJt SSUaJtj ^Vt i>-jl)tj ^Ixilj <LiLUl o /j 

Jb-1 j o ^rJoj ^»b>JLJt JJj / j^P 4^-jj ^j-P JlHl JlJLlU |p| J Jlib />-! ^ ^>Vl 4>* jJJt jS> J /J ^ *1 j^^fl 


. wbwb- /* 



JU-JI jjfi / guMlI Jlttl 



gaijA^JI Jl ulA jJI 


y|>*2l ^4 <uUJ >» y^UI^Ly jfip 



/ 


- 



cjj^j ^a! ^ cjA Printer Monitor 

„ LaLajAl jjSVI j ^aLLulaII Ija. 4 <vg <v tuaj! ^ j. ^1 j^VI 
(iUI Ufc/lj ^1 Jjjlajj tijjai |jf! 




♦* 


«• 


■UOdl-olilill 




Monitor Printer 





( Graphic Card ) LiUJI ojis" j* oULJI jl^Jsl ^ £) jL J.I Monitor i^LsJI ^ 

. iiiLill Jp oULo Lo I ol-b>-j ii>LtJl jOuj . *bu 

: ( VDU Types ) ^ sjl^ ^ ^1 S 

.CRT displays \ Monitors (Cathode Ray Tube) ^JLJi >.Ja,2.il i*S\ ^J\ oLiU .1 
.LCD (Liquid Crystal Display) jsUI yJI J\ J5LJI olib .2 

PDF (Plasma Display Panel) .3 

. LED (Light-Emitting Diode) SJ oLshl olib .4 
. LFD (Large Format Display) ( jS ± I iU>Sll oULiJl .5 

.(3D) ^UjSM oLiU -8 . HD (High Definition ) Si^L-l SJUoLiU. .6 

. Data Show Projector (Projection Systems) js ^ jjJl - oULJl ^ ^ j\^>- .7 

^ y 

: L*j Jp isPjydt Bjj-vaJl ip^i Jp j^IpII Upj v 


. oLLpI ^ 4 j ^wjo Uj lomtor <LiLtJl • 1 

o jk~J\ Btal) U a/\ I^JLp jik j ( Display Adapter \ Graphic Cards ) y Jl SSlk jl ^>jlJI .2 

. ( Video Controller 

*\ jSi jup jLiP^fl lw\^- 4r<>^5 j^ol 0 w\p iibp^ ^ 

j^p J&> *)! Lo ^jp jp jVI . <uiLL)l Jp Colors (jl^JVI #1 

. <uJlp 0^ 

oULJI JUjl 17 Jl 15 j^l £jl J jj Uj>ll LJaS iiLJI Screen Size iiUJI .2 

. B j-u^ll ^jp j^JI oLiLi J Ltil 25 Jl 19 j. o^-JL^aJI 

i*UJl ^jp o^l j jjsj . i^UJl Jp j^JsJ jA\ J-iCJI jl J*UJI ^jp ^ : Resolution SSjlII J\ iJa&JI ^l^JI .3 
^A$Vl ll Jp 4^LtJl J^li2j ^Jp pixels <jl 4^0 j^Jl J^LsjJl SJS’ j\ . <uiLcJl ^ alj 




Jbj Resolution Jl .800 X 600 : (columns X rows) (sjup! x o yu?) & Jp ijuJl j 

_)l ^Jp jy y>\ dJUJD jlS” l£ ilijl « jui)l oLiLiJl jl jtJuJl £0 . . iiLiJl y J*®! 'j& sji*j 

£& ijll j Uju^JJ-I ^ Lf^l ja «jlp oUIjpb^I U^Ij widescreen S^yJI oLiUJJ &W>I . . Resolution 

,<Lj> j^Jl A^-Lvll ya I JjjA >— JJal) ^Jl oLalJj>eXvJ*in j^a S y&J 


CRT displays (Cathode Ray Tube) *JLul1 -JaiJl ku -j*jJ1 (1-1-8) 


jjJLL j\ oLiLtJl oJ-ft c-ijS" ^ ^5*1 jli dUS ciiLtJl Uj3 jJ l 5^ <j 

. oJL^-l j 

Sj ^-1 cJLp! J .3 y jjl j Cathode Ray Tube J jUa^-l 1^1 CRT ^ yJl oULi v' 

!t jc£ jJCj f. ^Jl oLl2J jli iLjJaJt SJit aX& J ^b>-j lo 60 ^^3 ^5" I JCj* O-b-j c 

OwUi o^U SiJaj jd\ j! iiLtJt oUjj^SsJ^! I ^ 1^1 *P l jisi 

l&jjwb ^lil j <U*2o 4*^«JabjLo oULia J^b>- j-oj l*Lk J J j^SsJ^f I ^Ix^i <.4^3wUil 4J&1& oIpU^.1 

^jJa^aj j^Jt ^b>-j olpbcJo^J I cJjk Ju*aJ j^Jt ^Ja**> <Ua - yj li SJLjiaj CUx^aj 

& 

jb ^J/Ol J^bb I 433 <jJ jaJI 4*siLJj Jj>-I^ ^Jww^sj _JuJT ^ia.tfi) ^ (. 4j>tA 4 J QJ3j 4^w 3 L^lp e3^>' '^ii 4 >? . la > 

^ p P ^ 

jlS' .3 jJJl ^iaxj br Ip jJa^^ Jil jl bJab-*> jj ^lll jZj J 1 ^ 

jaJI obiLi ^IwLo oJLP cuiwal ciUS wbu Cj ZJs>-\j SiJaj oUjj^SsJ^U Jp 3 4^>LjJl 

!4b,ratf 4^ latfT^a JaS; > <j ^J j j obiJa ^jl ^s>~ v^jJl Ijjfc 



(Pixel) 




T)ot Pitch) 






J,l jlwJl ja tSJ-UJI ja hjc*A horizontal line (scan line)J*>- ^ ijys ^ yS 

^Jl as j~~}\ tU ^ ' ^g>~ as jjl? ‘ oA*z jj Lw~»oj Jt aaJ? i?lJL ^Oy>^Jl 

.kilohertz (kHz) y ^ jJl£JL j horizontal Frequency ur *~j J _b~u J*?- 1*. 


ilopl iUj *J ’’Horizontal Blanking Interval SJiSll J j*i-l s j^’’ ^ iia^Ji) wJai-l J,l ^UjJI t>j cs j 

^ ♦ p 

<Sl£yi L-£ cA^fLwJl 4 ^>- . ^Lp »X*J Uj.P*- O.XA - L*J . y l~Lo y 

.’’vertical blanking interval l~J\ J>\ J yJ~ 1 « jo” L? wJ Sia^JUl «!* j UaJ iia^JLJ 


^ i‘i— y AS ^ wJt jJl ^|p A j yS ; il^pj ^Laj 



^wJ 4*l>4jJi 1 ^ '■' ^ >~ <Ua>LvvJ 1 Ly- 

. Hertz (Hz)y jJ>l 


Electron Gun 





y|ji£2l ^ 


^j/3 *, ) jj ^£3j^> U cl^Js3j) 4^J3kwvvll j ^ AwJgJi O^Ls 03^>' ^ <ww>wJ 4^JJ2 j 4j^s*Jbo (J ij^u Jj^iJ 43^-lj C 4*juL*Jl j*/2& 4j|wb 

2l>* jil jA ^Jp ^a jj ojj^a}\ Ji*->ej dUSj ilSwlI djJs t ! 21* IS* Sjj^aJl JuS J^IaJI 


Ja ^JaiM ^jJ3jj <uiLcJl ^JpI 3 ^**3 4*jll)l 4l>- ^lt IJU l^JwO ^gJbl lil (••• 6 5 6 3 6 1) 4 j3 jJl Jt Ja ^JaiM 

1*^. j "field J2^" fiJ-A 21>- ja JlS' ceuL^-xS"! a 5 Sjj^aJt ISjj (••• ‘6 ‘4 *2) 


J\ c J 2 ^ 50 jl^- jj PAL TV iJail j U t J jIsJI j 30 frame ^ U J 2 >- 60 jl>- ^ NTSC iJail J . "frame jU*!" 

^Jp jj^aJl ioJijVt oIa ^ill oLiL^JI I jx2a jti coJ-ft ^ja J3V1 ioJajVt L*l iJUJl \a\ 25 frame 

.1 j~*» S^iLcJl oLiLi 


jl cA>-tj oUjj^SsJ^U ^1 a* <LJ^ki 4j >x>- 4jI o jjJJl olS 1 ^ 2j jilt j 

i 0^1 jt jJ cj^JJt Jallib ^ JwL^wJ J^ljJl ilLtJl ^\s^j cji1*j ^xJl j j ^vjgJl 4jLia jjJJl OwLw>-j JalSxJl 

J^AA ^jP O kl^-1 ItoLft I S— '■ j .-i‘.i-»^ I 

.(kli^-l 4j2jjJaJl ^j+Aa ^jLwvjVI ^1 ^Jl ^J) 4^JbJl j^^aJl \^ j j JL^Ji}\ Ajl , Ja 0^ 6<XA ^a 43l^ 

SiJa (Jp 43 Jb ikiJl ^ j^aJ ^ j-wJaLxit oUJa j oU jjSS^\ ^(JUj 433 ^Jlko Ja2i jl jJ! 0^>\ill o jlfc ^sP j 

! Jl>JJ (jcL^k (j| ciUS cj ji) JjIjJI jLti^l jji^vjDl 

:Shadow Mask Jkll ^US : J /VI JJ-I -1 


* L« c j*^>- I c jj^O ^jl j j u^wvjJl 4^Ja j ^ a>wjaJi j3 j^sjC ^xi! oliLtJl 

&>\J> J Bjj^aJI J ioJL^J.1 Lm»L-Vi jt J\ ^ j ( Red Green Blue J\ RGB j* j^5c; )^a2Jt jl pixel _JI 

SiLvit j^p l^- ^ DOT PITCH i^LtJl 03 aj \Js>- ^>Ia iiL^ jl U^l ijjLxpl 


^Jpl 1^- 4^plii-l 0 j J^aj! o3^->- 4 ^LmJ 1 bXolS' ^-LS" 43LwXl OwL& ^-LS" >>, ^ j jU! ^jA ^CwJlxXrO J/Cda^j J/U 




ya 4,aJaJl oJu 4 j2*Jp ^JuUlo jJ 4*jjjU 4 aJ p ^jP OjLp ladOW Mask ^JJaJl *3j) 

4 jLi? ^\ J y & plj ^ ^ 2 iJl jfjjJ^ 4 J^>- iiLtJU s^wi^- jp^Lol (jj 43 -b Sjj^ail ^IxSJt IJj* invar " 

iiJLJl y \^ ^JT P*ti 43 -b Ajy^lA ^jJl Lol Cjji-wvOiJl 



b. 


0^1 ylio 
Electron Guns 








r- 

rf 


\j/ 

•JL/ 

Shadow Mask 


Green 


ectron 

juns 





Selection 

of 

Shadow Mask 






^As r 


ireen 


Blue 


Magnified 
Phosphor-Dot 
T riangle 


: Aperture Grille ^_-2dl i_JUadl y* U-l :jUJI Ji-I -2 

!<u)hJl Sjj)./a)l jl ^1 y° Ll^ 4AJi J ? jhfiJ j^tvwj Jl <uLi? yi IAa ^ 





Shadow Mask Dot Fitch 




Aperture Grille Pitch 

fT ru-aFI-at|| 







Jjuw jjSi ^UJI jUUI J* .Resolution ^ yJI SSa hlj -b'il jlS" ’•.Jjf y+ iJl £« I f j~*«^Jl jl jr&- ,Jj 



\y> 85 (J-bw JjIa« y>j^& 60 ( _^asI 


.Li J Uil (pixels) 4 jiUJl ^sL*J j£)l iJl*Jl ( _ # UJ J 
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:CRT 4*iLi jS* yj JJ3 

{ j& jxi\ dU^p jJ '.{jjLzj j) JuS li 4^0 jt ijb-A c( ^y ^ f jJ? j& SJ-Li * 1 yL) Ji^ c^xS* lij 

(wJ-p-t jli cS^UJt jJ . ResolutionJI t^J SS3 Si ym y* oJjwb*- iiLi *1 yi> *xxp ciiLtJt ^y ^iJJ 3*1^- yJl 

(4jlJjX>cJj Ol33 j^JJ 433) 4^5 jJUll o^Lk Jjf- A3 J <.y 4 ^»u2j ^3 yS> 33 jJ LgXo^P 0 Jj3 Ju^2j C^-j^cj ^ *» */a t oLiLwCJl 

<*X»>1*3 oJLP yjt S3 ^-P ^J ^Jllj^roo ^\*X»3 (. 4^2-lx^- ^P 43 <-\j 33 y y <LJ 1X3 4 £> ! ^XXll v ^ 4^ c A^ 

. 4 *Jlx)l I y \£ 


.y yy 85J J~5^ 768 x 1024 = yy> 85 -1 
.y y* 85J 1024 x 1280 = y>y/ 95 tt -2 

.y y* 85J 1200 x 1600 = yy^L* 107 £3 -3 







298 


gyjAAll Jl yU jJI 


yy 21 ^ ylyJI >» y^iUI yLd $liilt JB* 


y jja 92J y 1200 x 1600 = 115 & -4 

.y jy* 85J 1392 x 1856 = yy jJLS' 125 i& -5 

4*3 yo 4lb.*> l ,~ -, a . y jJL5 115 ^ 1 107 4*3 y^ 4**o Ld ^b^- dbb x Jp ^3bp <s^sS b| 

! J2im» y^i £4 id?) yi^t SwU ji \^ Sjjiiaii ybu j yaJi di) y? yj yij i^sn j y b^io^i*-* dUb jsi 

JJaJl ^bi oa y>- Jl ^r^b \ j ^ y* yadl £o cdS" lijj <.Ja>-b jyj y^il tdibdil jbyd -dp ^ y-l jy I odp dLft 

aperture grilleJL J^*j yJI obdLdb L y jl yVl j jyaJI £> Job*d ddS' y Ul jya b/V shadow mask 

^jj y aJj Li ydiJ jl JdbVb o jJ^p ia-Ldl cJLS' jb Jo bp dibdJl olft £k jJ i>-bdl ia-Hl jl ^ ciJbp jl jJl 433 dLk*i 

. ( CRT ) obdbdSl y ^yJl lift *1 yL V I1A . LCD 


Ifui LCD obdbd ^1 yl 3 *uj £> .ibbJI oljjJLJL y> yJI yj j Liquid Crystal DisplayJ jb^-l y LCD 

KV-L-ftl 5 t) i*>JI yb J^xjL^ Vi Vi MV A J TN + film . IPS 

obdbdll J oJL>-l J yj £jlyj olaJail olft 3dP cjyJl y yd I jl SjLia y jydl y? yJ jbo yllj ok yJI SdbdJl 4^-lj j j^bo 

^Uaj y * jdaJl 4^ jJ o^lpj yp obdbdJl olft y jd j^Jl o jisi jd; . j ^Jl jil obdbdll y yS"l jl oUJa i*jjl ^\ y^i\ 

V J^dj Jjy^ j^Jl ^P j^-!aJ V 4l>-b * jdail oby*>L^o^(l olft JiS" j^Jl J jl obw*>l^jl 

^y>-b ! Cf ^" bydJ (jSj y* ^p <-doj £ ji JlS^ <.^jd j^JJ iibyft 4^yjl-l y ! UobdJ! ^ 

y* ip ff Red • Green or Blue Filter (RBG Filter) 3 y} j T ?±\ t y4 ff ^ JT y^Ua j 

oIjS c-il j?tj\ >w^wvo cJ ^-dl ll^ .b^* (^jpg^Jl dgjb-|) cJ ^i)l bgJa^j jy**y\ y 4^l>b>- RGB obp y^ 

OljS Ji j| . oj j^ra,)! y ? yJl ^Ja^^ 3^ y ^ ^jdJl ^ j^,ra.)l AyS Ulj^l olft 4di^j 4^1^- bljy JudJl Jblwj j5sJl 

ptd y 3| ijyj ^ ydil jbvwo 3*^ cjbwwj ,Jx)l ddy 4>o^os3 tb-ft y.1 odwvo ^ft b^* 4^^bbl I 4Jl>- Jo*X£j Jdwvj j^Jl 

^ yiU ^o-wvj 11^3 jil fib^l jj-wjsJ 3 Jlwj j^Jl olji c%Jj lib yJl Sdbd Jl Js/ 2 j jl Jy 4}*y>- yo yd c^Ualuul Filter 

yj ! o«b y*> idbdJl £yaJ JbJbj jj jil yo O' yail £^ £d jil £« y£> JSdtj C-dj jJ bo 1 ccbl ycj'if Ij bi^b>- yo jj yj 

. 4lo^Jl odft 4d D I 0 jy3.)l 






ojl J ss* aX^Lv^ ■ .,r^" °145.5 0^1 -xxp £*iMj lu**d !l^J| a^^II -x^_p- U <J ^>z^S\ j 

■A»jl ^ c5 j^r ^Li ^IIp jl^ L«Jix^ SilLl aJL* c.j^> t , " i T I °178.5 


{j cA-SCy.^! ^jxJI a*p.U- J 1964 ^UJI Jl i yu (PDP - Plasma Display Panel i^Jb^L) b.j*>UI js /* iiLi 
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PDP (Plasma Display Panel) l©jSL Jl jay* 3iLuLu (3-1-8) 


oJj& f j^ai\ J qj!j ^a aA*o1503 jjj J2J Jp J**Jl oLjlvJl 4 j ^ ^Jl SLa ^ 4j 4*JoUo e j£*a Jl 

^31 1 JLO 3 4*JLp 0 ^ 4^6 (J ! 0 CAjLSJ 4^s**z?l^ J *'-•*> J) 6 Cjw 4*«1>LwJI oA^^ 

Jp U jl^wc liu A^>- 0 4^-Lw- 4 o3 jJ-l *uJIp Jl ^** 0 ^Jl ^^3 jJl ^il*Jl j^JaJ c^oJ^Jl (JLJ-I A^vL^S* 


j^jl 60 Jl Jva; jl ^5U> otiUJI o 1* plasma flat panel display JjJ>l oUU ^ >-l ^ j-* ^LiLi 
UJI AjA-*JI J| 4iL^?^fL IJla jIaJ-I Jp J^z^a 17jI J^^c^a 15 Aj^ ^£S*I jl (4 ^^j) 






V j jj)li J jLM I J y^M) jt jJl pixel J ^jJI Uj^Jt oliU Jl^j 

* fluorescent lights J^U ^ pixel Ji' J JJ^ill jl ^JVl a!* jlJ^; ^ . CR r i£Li Ji* jii\ i^UJI 


j jico 1 &-Upj SJiLtJl JS Jp Owi^- 1 Jj&j ^ jiiail j jJJl JlS' 3 jJ* 

l^Ujj^Jl ip-j^o jUJl olji dj& <*!**>■ J^>- * ^*2 JlJ jj ^Sj .iLol^Jt Ojj^ai\ 

jl JJU <UpI>- cJ j (J o-l^ ((jj^l) jUJl l*u& ^kJLj . 2JL*> oUjj^SsJlj £>c^£Jl <L>- oUj^l ^ jUJl ^^ojj 


cJ ^laJl 3j oU^Vlj <ww>- jil cJ ^laJl 3). oUjj^JVl 3j bT ^JIp -l^>- 3 3 jtxJl 


oU jj j£ 3 j j£- SjUVl oJj* ^oj 3 olji SjUl 31 c5^3-t ^ oUjj^SvJ'V I ^s\2*/a*\ ^JUI 


.Sf'Lvi^y ^Jl ^oL^ail 3 ^ io y*p 


oU 3^ 3^'^* ^ 4 ^>Lw*> 4 j 2 j jiaJL jl^Jl I^Ls* SjUI -up J oIjSj j ,^JI oIjS j jIp 3^31 oLiLi 3 

3 ota^j-u oU jJ ji Jp J j^a^z. U SjU^J ^-U>cJlwj oU jj jJl Jl o*L& j ^sil (jyJL jj V ^Jl ^ jJl Jl j^Jl ^-Uj 3 
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LED- Light-Emitting Diode zUAiii .jLili, (4-1-8) 


j ojiA ^ <. j » sJt oLiLi j JlLo o <. light-emitting diode 

^ 4 «ww£X)t Oi AA ^j^jJ I ■> d^l^tJwJxt Ow\j ft jL^*»««t ^ 0 0 -sLjJl j^eJwwJ ^J«&j d^l^cJwi .1 6 ^j^ 


(Jj^o j^Jt Jl>- jj& ^ oU jj&y I cJ^K ^ jit o Lit jit wL*j ? diode ^jjjJl j^ L« 

ol joj ^ jJUJl j*&s> JJu jit oLiil . j^-^ft ol^fL L^jj ^sy£j J&-\ j ^Lj^^Jt ^>jjr .ajjjJl 


*l 5 ^t j - 4 ^ jJii- 



otiU l fyjajtj <jl Sj . 4 j jOjJl ot y j-wo-SsJt j ol j^lSsJl j jjj^iillt oLiLi t j^"j-° LgjL> j& dJLSt oX& j^SsJ 

.JSUaJl jijj J L^US* JP ^Ivai JUap] jj^ oULJt 


oLiLi ^-oL- 4<VU j^^-SsJl oLiLij oUjjjjLIj JJU oIjLp jl jAj jA 1 J^ 







JUU1I jit M / i>UUil JlJtfl 
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gyjAAll Jl yU jJI 


ulJJI >» y^iUI yLd gliilt J?* 


<jl Ij 3 jP JCP 4 JoLv*JI 433 3 dJJ3 ^jP CUwvO j ^J>3 p A j^LxpVi JuL*Jl (JLwwvOj^II y^LJ^LJ^ frL/flj j 

oLiLi I^oaSj Ur B-b*- Jit tjj^ ciDS .icli 3 J 2 L* 3 c-i jJl Jl jl? *Uao jV iolp SirUJl 

.l^jU| 4 U^*oj B^jA^cit jl jJVb jjyyaJl Loj^LJt jlJL> luS* cL«j^LJt 

(*^U3 tj\m*J& t P'^jy^kt 3^JtaAjl 4P ^ . <>3 ^ «' J i l JjLJI ^^^Jt ^>L*U 03^^^ ^ 

C3I3 ^1 iwiiibt 3 jJl ^Jp iXojyxJ ^Jl ^1 ack-li J,^Vt 4j2jjJaJt jJp <x^aJ ^*JI c^LiLwJt cc^L^btJt o*L& 3 

IgJ j c Edge-lit LCD ijULl b*U>)H oIS dJUU j i^UJt J^IS* cJJU- jS c Back-lit LCD LaisM b*U>)M 

. Lg^3 3^> jJl ^oL ,<2a ^jjs JJuJl 3 J**JJ I jiaj IgliK J 42jli)l 8 j^ w~wj5cJ Ja,2.3 iJoLjJl ol ^>" J 3^> jJl 


Ol j^ul) jl t ^Jp B jJuJl oJjbj .Ahjfb 4»JwO j Ol jbi] jt I 4 X^oj JIp ^Jp J^Lu^e JJ 4JL**- a OLiLi JJi) 

tcJbll Ju^wo ^Jp .d^3 ^Jl cJt 4^ ^ i 2 ll c^lLwJl ^JaJUj 4j^Ip J^p oIpI~o c-3j^j cJI^pVI 3 43^^ 3 ^ 

. 4jj^l? 4*wOj jbi) o l^Jl 4 ^bb| ^ww>- oljUait 3 j! Jj>- C^LiLjo Owjl 

b-p c^Ls^LwJl 3^ ^ ^>Low\^- 4^ j^\Jl 3 j! ^ il Jl^ucJ wb ^5* V I 4jjl>tiil c^lJ^-xJt — |^«5b>cjJl 4 J 

jJ ^ttab>el^>lj 4^j^bo Bj J*U2J J^p 1^3 jt-Ss3>c3Jl <• oLiLi ^0 . 4 *j2j 4^ilSsj 

.4^11 J-o-*Jt oU^pJ 31 Jp 4jlwb Ji' 8jl3> 4 j 3L,^3( 4jL> ^ jJl j^Vt 





JUU1I jJt M / i>UUil JlJtfl 
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gyjAAll Jl yU jJI 


UljiUtfl ljt&£ <UljJI JA y$MiUI<uLd glUP 


LFDolili JjL) 4JJu Lo j-pLxJl JyobcJt Ju**Jl c JJa.o ULp-l — j^pUaJI £0 JyabcJl ^lalwwJ L/2 jI 

^iJlSsJ ^ tiJJSj . J^jcdt iwUjAJl (J&-J til? yilt ojl t ^iailj t^bjJl Jio tcJj ^ii)l ^ail iw^jbil 

^ilp wUio j^ol t^jl^dJl ^P tiJJ^P J?Li>- Ipjj tt-^-wvPci 


. ^jwL^LjxI . 1 ^Jp ^fulxlj L^Lc oJj«l> o ^fCw^ Ajij y j? ^iUj ^y Jl t^woJJl 4^Ly*> a»Ju2j <JL0 AS* ^*\jsj 4*JpLax)I I 

o^Ip L&Jpxj ^x)l t4^»y L%ui! ^j-woJJl 4»JjLJj ^JpIaJ jo ccJ^pVI c?LJJa^5 B 4P <u*£iJl o*L& 

0 yslp ^wUJl 4*JoLjj *LJJ2 j jl ^1 . ^JwwwJl Lo j3 Lftjj^J? ^1 t ^-wgJJl 4 *JoLXj d?U^5'La <Lj<X >- I ^lj jS'l j^5 

.B j^llt oUl^o^fL 


oLiLi *LiJl ^Jp l^jwb oLiLi <^1 >cp^U ojUj o^JJ J^J — o j^^Jl Zjj^ai\ ^ oLiLtJl &jj* <J Zy** Jyy?il 

o^L5wJ *L£J| Ij^l iSjli oLiLi ^LtJj i*^o cu?tw?l to j5iuil iL^aiil otjU?Vlj i**3 jJl ol j?M Ju^.a> . Si yu&A 





HD ( High Definition) i±#i\ aJU z\&\& (6-1-8) 


jj^gJl od&Ldoo dJU od»d>- 4.J ’J3j 4jgdo ^ ^Jl 4Jlp Oj^saJI jl HD (High DcflllltlOll) Jl 4d2j 

I 4>vm>mJJ ^l^^l 3 ^**>twJl ^^P oj, t^Jg . . . ^^Jl ^^P 

Jp Sjj^aJt *tj c- dS' j-A <wJg. . ^ ^>-Vl jl jJVl <J|Ij ( jyg^Jl Lg-d.*-> £« jl ^JVt od& ^LoJib j . . jl 

( J^1*J| Lgda.*J jl jg*cJ oLj^ £*3*d diJ Jj <jP do tSj U Puzzle Jl jl jj^JI i*S <_oJt; Ljup. HD idLsJI 

. . dildJl J^-p 3 jio l^wJj oJjfcj itotS' ojj^? dll j^iaj 4jLgJl (Jj jl jJVl d> 


jlkll (j^JJl Ja.tf.i JJt>^ *L**vd (jl ^1 d^^tJl Jp tgJU4d> Jg.g.i JS* o j-vd^P JgL fij j^P ojLp ! HD __)! 4dtdil3 

. jJJall Jl^JU ojj^aJl dtl j-gJi JgtSJl od& J'^> > tt Lgd 

d^Lot&oo Sjj^aJl jaJ 4dldJl j! jS Jo <j I lJ*' b-^j cc jdSsj Jdasl c^^->- dots' tg..yg.*.) 4 j jl^o jgldll dol j l^-U ^ 

- : Jliil Jp . . Resolution Jl J\ idLiJI 433 I^JLp jJliaj j Zak£ 


1200 X 1600 - 1024 x 1280 - 768 x 1024 - 600 x 800 - 480 x 640 

I Sjj^aJl dots' 4dtdil J <d*^bvJsJl 3dP J j jJS'j . . 4dldll J d^^tw^Jl 3dP Jp ^Ju^a^do J J/w3 J I do 

Ojj^Jl jl Jl 4dj& d j-giai U£jd jl Sjjd ^Jbj jd'l h\£> ^JlP jJ jJU oUU ^ J>- j ^\ i>-bb| j^iaJ dlJb b-A j . . v dSsj 
ddft Lq2jI ddpL- j . . plj oj^oJl ^ j w dbl ^Xxj Id^J 4 d2j t^* 4dU ^1 jt^J- dJjl jd dLP dUdij . . ^J-l 4-Jtp 

. .( J^vdw3 ) 0j J)^,,aJl ddft (jl JJ),a,, fg.il ^d*J tdj J dXP UL^I (J to Ipbj . . 0 J J^Jl 0^ JgU^^I ^o 4dtd)l ^>zJ>- ^dvj ^J-P 4dd)l 

JJti HD Jl 4d2j t^» I j-N-otS' o^ ^g^to t^>oaj fg.il dots' CC odpldo Jgtl> Oj^sP ^ t°dsP t^l 

. . 4u2jtd 43 Jtp ^ j}j jmQ Jgdo^ J«ww«^vO Ojj^fg.11 d^- jd'l d^Utd ^-P t^o? ^P ^1 0^ j),».,fg.ll ^%Jo todXP 

^^.,fg.X»^ jJ ^ wwd' dldtd ^ I j Ji^ij J I ^1 jp dUU ^ I dl j^otS* ^1 0j^3^Vl ddP 0 ^3 ^JXo 4 ddil ddA I 

. . dJj ^Jp 3 dUi 


4* }g 5 4iUj| d*j Jl JJLdJ jt^jt-l jl oto^j c HD Ready j^j t^Jp ^>- dt>dil jl j%-^Vl 

J.^/g.tf .^.4 tgjl j** ^% 3 o 4 ^Jg 3 43 t^p| d^j 4 ^osJl od^* J^g.^ j H**** j ^ il dt>l d%P ^td *3 . . 4 «s 3 Jp| 

1080X1440 Jl 1080X1920 ^Idol JpVI 43 dU 4^ld>cdl ^JU ^Ua^A0 td^l >X>-JJJ . . jjdwvJjJl J t^S' jjj 




£UxJI jJl is^Ul Jp ju^j J JM yyJUj Three Dimensional £Jl£) jUa^t y* 3D _JI 
^jyJt j^p J^til ^ ^j\p JlS' jli 6.5 jwIaJ SiLwo ^ ^>-^1 ^j-P JaJ ^j\p JlS' jt ^ 

.(£ t J^P Owb ji ojj^p dJJijj ^ 

^5 I (jyJt l^-L2i^J ^JJl Sjj^aJt j^p c-iLx^- Bj y*p JlJJi%*j J^p JlS" jt J^p Jl^J SjjIjj ojj^ JL^jU ^ jJL; 3D ijJil 

^1 jJt jJ ^ XJu&>- :>bd oti j j5nj ojj^aJl o*L&j J^Jjj^aJl 2j j5bo ^UjJt <J Bjj^? j jisJ SjL^laJl 


.^tjJt J **ij* CT^ ^ l$ ' j**\ °lc^J** 








C7-N 




a. 



i®. 




(Projection Systems) ^$>J1 -^LiUJI > ^ jln^ (8-1-8) 


jl j\ y jlf^r ol> jySsj ^ yb jA\ ifVl dUS ff :Data Show Projector oULJl ^p Ubyj 

y ^ jaJI c— «***.>- olS jp 4dLi ^1 ^x>- ^ 

ol j^a\S y j\ yu~4 jjJl jl jl c^jwLdll jl c^> jl^>- Silx^ i^d*j 3 I ^p 

. . . . Jl&Jl c-£>lil y j\ (,.4yj\j ji\ 1 j^a l^Jl 'b*y>-\ jl jJwLdll 

0 ^jl>cil ^1 SiUi^U c ly- j y^i oLolSd^! I 3dcJ I jiaj jLgJ^-l ld& C.dLbi 4db>eil oL-o^vjJl C~ 0 ~L*J JdS ! jLgJ^-l oLwo^wO 

^ ^Jld! ^J»wwv*j ^ xjwwvj Id) Cd^L<jl^^3^! djJ^ll 43 Ls^^l d^dfed*)! ^^*Jl Idi 4j>cJwJ* t <3^LS^ ^dJl ^J»<3 L»^ ^ ^^d»vJ*l 

^jLiJt j oULJt ^ ^p jl^- - .Data Show Projector jl^ - : Jd)l ycS t Jp <. oULJt y> y jl^ i^UM oLUl 

. S 3 d*i It JajL- jJt ^^p jl^- - .Video Projector 







.ij&\ CRT 6 aJlJ^ (J “1 

. Oi^L^LxwvLl wL*P I . ^^rJ'Si* uMiiO C ■'■ “iJ ^J^sLSnJLj «»■£ “2 

oLiLi j^l 433 jt ^Jaiwwi -3 
.LCD ^S1 jiUj^t jl Refresh Rate ^ju CRT -4 


CRT., 4jjlio |jl^ 4JU UjU^I LCD -5 


o^LJI 4^wJ ^p oLiLi -6 


. Lg^UI jl ^~*py£ Ut 4 jj(j jl oLiLi -7 


.Analog ^ CRT LI Digital jb LCD -8 



.. JS\ ci ycJt olSj jiJl <j j^J J^t 

jiJ jlaJ j . JoLJl iLU J\ Liquid Crystal Display _J jUa^l ^ LCD Jl JLiLi ^ L v' 

.d^Lol^Jl *C«4 43^ j**a d^olS A^JJsJl diA^ ^ . P*lp dS j+*> Ju3 L^ojwU^) 
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gyjAAll Jl yU jJI 


y|jlkft)ll <y|ydl ja y^MiUlltyLtf ^BCs^ 


03 ^pco d «.< mJ ( ontras ) J ^JVI j/u j^obJI jb^JJ ^Jp j-i$ j^^l ^ . 4**JI b^l 3 ^^ 3 Jl y& 4—1 Ip a^jJu <j^ldld »d 

dJUS j dlbJI s*bjV t olS jil/V t J Jdail ^ yu j^-d LCD Jt old Id jl . dUS J I^JLp J jd /I Plasma Jt oldld 

-l&bvv-O ^^2— — J C Ja— O^J»l ^ . -L&bJkl ^1 4— Jb ^iaJl 4j ^1 ^ 4«Jl O^b-oV I j3j£- ^^1 I . J^»s^V I ^aoL^Xjb b^— J 4.Ld ^ L^P ^2.*,+* 0-b- J 

. 4Jaodl qJj*> Jl ^J-P b-& iasma -J! 4dld ^ ycj /^$J j . 4>- j3 120 JJ ^Jud> 4jj\y 4^6-dlj o jyaj ^lu»J 1 Jl 

oLpLo 5 Jjl^ Jy^o jbUJl jl LJ >1 lit do 50 J*Lu U ^1 . Ju^P dLo 000 . 100 Jl LCD-SI dldJ ^1 jiVI ^Jl J** j 

•f^'j 

oljU Jp J* Plasma JI^-u^j Plasma JliiU^U S 

.Plasma JL> J yu b« l^l>-l-b j^5bo j L^li y^ Jj bVJ-l o J& y? yes b«-up . jd/ 4— d JJ SibjVb 

4dU J jAJl 4— d Jyyal cia— o /J J . oUldJl jj! db s jy ( ^ontrasl ) ^jjbJ bd JdJ gd j5b oldldJl odfc jd 
-Jl do Id ^la««d . .^bJ! Jpb 4jjb2*o J ^d! 4^-j^ JpI ^-^b^ ^jobdl 4— — > -> ^yadl ^ .5*000*000:1 Jj lasma 

.odd)l y# 4 -JIp 4 ^jd ^ oVI <j/JI jb^JJ lasma 


. jl jJVl J Si -ill d>-b ^ya dj Id Jd^l IfUd Lo cjjJ 16.77 ^ j£\ ^d jl lasmadl Sdld ^laid j 

j j5* Udl Ojld)! I j-l^- j . d-j3 180 Jyyd 4 jjIj y* ^dl j JJbd oJUfeLtil dlSdJ Sdbdll oJlft ^Ib/aJ ^-d- ^ ^p-1 ilad 

.dUill ji'Ubb Jd^Lo y! Plasma Jl 4dbi 


4*ww—J -l&b-v-o 1 Jl 4—o do ^ —J . Jl 4—o b-o Ip 4dLdll odft j-ud LED 41 4dld ba ^ 

LCD-SS i^bd 43byi ^ %30-20 JP Jd V u yjj 1^^ Jl ^bd>b cjl /VI ^-ojl <Jlkj j JpI ^bJ 

.ld>- ^jddd^a dd— O oli Jl SdLi jl jd" V j.So^bJl 

.Samsung j Sony b^ obibdll y* ^/l Ula Jj/ j .obibdll ^1 / d>Jb4 ^ 3D Jl SdLi ^ L S 

^bub 4j? J j^l d&ldil ^ ^1— v3>-Vl 4 j J j ya ^1 aid 4-sPb>- OjUaj Jjjjl dbip c3j 4— id j Jwo-*j ljUb -l^bd 

^ jUJl ^Jp 4d?J j^l 6^bl j! b-A 4 j^J( j .jUJl 4^pbb( oljUaJl odfc d 3 -IP ^1 ^1 yJo dil^oj j .io^b 










Monitors Company ztiul Lull iaad\ jLi 1> uJI(4-<S) 


: ^ IfUaslj Lg^l j* o 

Samsung -Sony -HP -Compaq -DELL - Acer -Asus -LG -IBM -Lenovo -Velocity 


Monitors Crash a£L2kU a*!l£j1 Jlkcfl1(5-8) 


. AJjLiJL 4 ^pUM JUap-Vl ^3 4^wvjJL JUapSlI jp U , 


£ j\ JulS" (j J^ap idbtJl jl SSUaJl JJap ! . <L<dJ o*L*pj £0 AJjLtJl Jto-P c-<b ! — 

<LiLtJl JulS* ^ruju . 4 SU 2 JI ZJs>-j jl ^-^ypj ! . i*iLjL)l 

. 43 Up ^ I 3 jp>-j |»-lP ! <w^-wJt . <LiLtJl aJ* *liipj ^0 A^UU cjb ! — 

. IdLDl j Jkp jl . 4 SU 2 JI Sjlp- j jl . idUl Jjtf JtJL^t : A ^1 

. 4*v^LvvJl ^ I 4w^LvvJl ^ ^JiiiP . Wmm . 4»w^JJl . fJp^Jf 

. o jiUt ilSwlli jj*b A^UJI o j^Jp 1SI A^iLtJl JJLij ISI c-aLpI ! *1 I 

o jl aJjLcJI JJap ! jJt ap-j 3 jl j! jJVl Jawp ^p BjAaJI ^jlp ; Jia*Jl — 

. 4dbtJ! Allied li Al^jdl cpj bl AdbtJl cp jS* d^****’) • 1 . 


. 4*voLvvJ| ^^P • b^3 jp.»i^ . WMWM . 4«w**> b»*> I ^<-^P • 

. Joisai Jjl^I : ^pr>l . Joisat : . 5^JL^ jf idUJt jt^ll : Jk*JI - 

AP*- jJ ^J-P 03^->- jil CpIa^II ! iwwwvJi . jJ ^j-P I 33 j-wLp I ^ 4^>LwtJl ! — 

. oLdSClt JwUi^l ! ^Ij3>-^! . (oLixSbs o*iAj) AdbtJl 


I ^1 jJl Ju,rp.tf.» — . ^P jUjUl ^Jl l^.xJaJuj |^b idLtJt 






. AdbtJl 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd J?* 


L«j 4JLJ jJU S^jUaJt wb 4jLJj j j 4^J 4oLkj jLg^- io^^U-l i*jlkJI Printer 4^uliaJI 

i*uUaJl Jj jjJ jl ^ j^U-l l^- ia-JjJ io j^oU>- 4$wtj 4^uUaJl w\i jl JuS* J-ij-k L$J*^ ^ J-^kkL 

!<w^>ej obulkJl c-ib£j . (o j5*li iSlkj ^ jl iuJSj t jv*\£ ( ya) o yj>ba SiJ jJU 

(JaJia 3j^l t jjl*) ipUaJl jjJ -1 
(SjjjJ t4jj^>- (,4.Ja,2,)) 40jjJl -2 
. (^ 4 aj A^tPjj JiS* J ^JaJ ^Jl 4 jj^J-I JpI&JI 3-Lp , w.*S»gj d~P-) 4pLk.ll 433 “3 
.(^y ^L jt J^US' SpLkJl -‘i^3 Bwbu ^ J.2J wbj Ja.23 ipLkJL p jj& Ji) ^l^il ~4 



fijiA cJlf j 1984 J (Epson FX80) lJJS ji*j o j£> j (Epson DP 101) ^ j 1964 j»U jo ^k i^l i*jlk J jl 

obulkJI ^ 11 a Ju>p s jio Jl i~J Impact Printer iJa&JI jl S^VI oLAkJL Oww .L Ip^j iok> obulkJI 

4pLk.ll 3 1 ^^1 ^^^^^1 ^bl w.M j’ubl Jaj ^ wwl l ^^P dto^^l^ll o ^>^11 , a * taOsi*/^ I 4^t*»o Js.> ^ ^s »wo o 

j^P 43^^Jl Jp J ^sbl bi *W?I ^>\*o ILj Ji^O Jp 4JpLk ^*3^ ^1 ^ ^1 jl lu iiu .jjj-i iaj yO jjJj 4kji) jj^-b 

J 400j o^l 24 ji ^»M»J L ■b l 1^.) y ^Jl ^^P Oto^P 

. wbjJl J 4^wb> a pj j ^ul jiJl 4^uU? S^jUaJl o J-A ilol /^3J . 43 J jJlj ^1 jJl 25" j>- pljol cJ j-^I JSbi 

4ja^l J| ^3^1 1 3^^^ j*^b| j^L) ^ mvJI oL^L) I Cj I *wb 0 ^1 

.^^J?bJLll jobJl Jl jj tabu ii jbj 

.o v ^Pj olSwij ^ul ji ip Lb J l^ltab>eO*>l O-ta^- OtaU>- o^taO I JJsj I ^ia^> I ^ia^> ^kj 1^3 V iJa^- obulk iJa.SJl obulkJl 

obuliaJl o J-A ^talptlOJ j 9 pin Jp ^Jl obuUaJl ^ 4^>-Ij 24 pin Jp ^Jl obuUaJlj 

4pUall tabp jl j^jUjJJ jul ^Jl 4 pU3 Jo oLo jJl j jj^/aJl Jp *)! *s > ^Jail S^lil 0 ^^ Lo-Up obwtatj^l lj c^lS* J ^oJl J 

. Itab>- Ripon ^tal^eOvi.1 1 . ^wJ 6ta\p Jp J 40 J&*A Jp 




JaJLll ^jA 4P jA o y L| ^ j£j *taVl <J *JaJl -1 

j\ * a/ 2 ) J^L>- ^y> Si -ill c^~+£ Ujl>- ISj j ^^Lll 0^*1 2laS*«ll J^f SpLiaJl Si^ -2 

4jI j^Ja— »>V I JpP ^1 jJa^^l -Up 49j^JI <— -a.7 l*L& <jli j£S*l 4Ja.a.«.ll ™3 

P-lyaJl j^p gJbJl ^Pjll ^ jll U-> j^/a.ll “4 

! jl jJVl o*Lfc j jl jJVI o*L& \a ^jA jjz ^\ Ji^-tj J Ja2i jl jJl 4 ipLkll jisJ j jl jJVl luiioj }l -5 

CYAF 4^-lSvJ jL^al>-l j C 
MAGENTA i«Jl£l jUa^-l 
Y iOSOJ jL^al ?- 1 J Y HjAj J yufi I 

. B 4^-i^U ^ IC j s ^-*>1 

CMYK jA jJU LI Ip li 'j* ji J (ol*jUall ij^L2Jl jl jJVl) l^lP jm j SpLiaJl <J ij^L*>Vl jl jJ^fl ^ jl jJVl o*Lfc -Ixj j 

^ ^ $0 I** $0 ^ 

. IjLu J L-*j 4pLJa.ll ^ja\j lLL 1^ 4pLJa.ll ^*>lj 43j^Jl ^Lb j^xzS L*Jb-l d^LjUaJl d-l& 

\ ^^-Jl o jJisz\ , \ Sj^jVI jl 4^Ja.2;.ll oLuliaJl ^jjJl 

.ja Ll j^ilaj Y iva^j .SuJaj. \ c p>&p»- ^Ju^I 190N & LQ 50 -1 

.jJ-l ^jjLilaj Y Ripon JajyU> jJ-l . 4*,ra.*>-j . l-l>- 4tJa,> . L^mJ 3 J^jL s ^a "2 

.jJ~l jiilaj Y Ripon hi j 0 A jJA . *b1 . p^J-l ik-^io LQ 590 & DP 350 -3 






Ripon Jaj jJ> jM . . JU *bl. 5JU. UaSJI oU,Ua)l ^,1. Ijj US' LQ1220 &LQ2180 -4 



i 


I 


LQ300 L059Q 



LQ1220 


LQ2180 






LQ 50 


FX2190 


Ripon ink 


Paper, 


Printhead 


Wires to 
I head coils 


m 


Printhead of Nine Pin Printer 

Solenoids 


-/Paper 



\S~\f 

C; 


Character formed 
by matrix of dots. 



1 


Ribbon 


ront Viev 

li ll'U 

Column of Pin3 


y stein where a 
Id allow us t 



t 


flier dal supplier 




Ink jet LgJLp cJ&> I, j 1984 Hewlett-Packard (HP) 4 S* jji oUjIIsJI I^j 5> c. >■*.«.../? jSi Jjl 

^ 4 J j Bubble jet printers *~-l oLu UaJI ^Jl 1 1 * 3 * cu 2 JU*I j 1986 Canon is* 3 . l^j j printers 


^ i^jf^A lA^ ^ WS>vj > I ^\ f feixj , | teX^P" JaS toX)i 4>L) L*«*> 4j I L*J l J^l I 4j LS\*^ bu jjs.il 0 taX& . 0 



j*/aJl 4pLia oj^s^aJl ^*0 3 3^ 4*-&lXvo jJa3 c-2»X3 3^ kjet— )l 4^jlia hX^J^xj 


oboUaJt oJla 


. 0 jiaS 3*^ I^J jjjis^U 50 3i j-° ol jiaiJl ^ 

Jt cijA) b IJLaj . ( j^j^ft 3 4-b2j X 1 433 3| J-v^j ^ J^J ^iaxj UT 4 ^aIxu 43 wb ^jjJI 3} Ol jJa,2.)l 4^>- 3> ^ 

dots per inch 3 dpi sjb- ^ jji 2 ; jjl j Resolution 

.43j^Jl 3} ^ 3*^3 3 ^ 6 3^3 4-w^Lw«j V I (j| Jal^ 4^wJJ 4j 3 *° 4pLJa 3^ c) ’fc 

: jji-l 43 SI 3 iajUaJl J^p S jio ^ 


iwL&^ . ^i^a 4^j3 300 3 } 3 ^ 31 3 ^ 3 3 ^^ ® w\^xxj 

31 b^bsX&il dwLft 3<Ap 3 ^ Jet 4*^b^ 4^cX$ ^jliM 31 jJa3 ^<XJ b* j*3-I £ 0 ^L^A J^b jbtJ d^lpL&d 3a>\£ 
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gyjAAJI Jl yU jJI 


ulj*?l ^ iulJJI >» y^iUI yLd ^liilt 5* 


BwLP j j^Cj 4*l^*Jl o j-A .0 C-A^- 43jjJl J^L| Ol jia3 iv^o^bo ^ Jpx^j .iia^cUl jJ-vAj J j^L| ol jia3 J^L| l^JwO 4JLi3 42*13 400 

. jJ Ayu jJ Ayy 43 J ^Jl 4pLJaj |»^AJ C^IajUsJI f IwlA . 0wl2>-| ^Jl 4^oliJl 0 J»0 

oUjUaJl £jJ| l*bfc 433 J-*aJ J pjJjfc 4xjUaJl b? — ^iaJb l-^P La - ^j^l jJl J 25* j&cIa *l^ 2 >-l Ji V 4jI Laj 

.jjJ lAA i*jUaj £^Jl IJla 4^uUaJl iwo^vJ l*L&j .j^JJt obuUa ^bLbaJ ^1 300 



heating element 
tube 

containing ink 

nozzle inside 
printhead 


heating 
element 
ml heats up, 
forming 
J a bubble in 
• the ink 


growing 
bubble 
forces ink 
from tube 


! 4 *JbJl ol ^JaiM y 4 pLJa.il jA I ^Jp Ja^-,a)l JUP ? jJ 4 pLJa.ll jA I ^Jp la * «,ra > Lj^Up ISLo ^ 


paper, 


ribbon cable , 


control circuitry 
ink cartridges 


printhead 
y stepper 
' motor 

stabilizer 

bar 


printhead 
assembly — 
(moves back 
and forth) 

paper feed _ 
stepper motor" 


paper 

/exit 


^printed 

image 


anaiaasi 


.^j^Jl 4Aj3wUl 42 **aJ| ^j&gm J J^"l 4 pLiaJ| j jt^eJ 4 pIa 3 ^ j£~ j^PcJJ ^*wyO^\ll (J«Aa 1I J/PennJy 
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paper advance rollers 


.Driver _JI i*jUaJI ^1L^ oLLJI <JL*>jL 4*jUaJI g^L y *1 


IfUl j y j^o^JL 4 1 «/3Tl 1 4^uUaJl jl ya ^^b jJl j£\lij 4*jUaJl ^xll 4*JJl yj oLLJl 4aLbcoj JriVd _Jl ^jJL> .2 

I A ♦ < 






. 4pLD 1 jl£il 43 j ^Jl y^f-j 43 j ^Jl J^J ^0 ^Jo <iJJ aS' *6 

4*jUaJl o j £ IS j-wo-SvJl 1^,33 Ji ^ww^»- obLJl j{ ^ i*jUaJl SSj^Jl (j-° ^LL Ju*jJI i*jUaJl l-LJ .7 

43 IS* j%3o jl 4*i^*Jl j j&Sj jia^Jl jJt ^gJol 43 j jJl jl ^)*i(lj j^Mj g^U jdl J^l>j 

. 4«Lw<j (J ii d^LLJi 

4ajILj C-Jjj3 Lo ISJ j^iSsj ^23>-j I 4pLJaJl <_>LJ15 nj jyJuj jJ^JJl 4*jUaj 4jjl3iL ^wvjVI jOj obuUaJl |jji ^1 Jj>cJUa^ ! ^_>LJ15nj 

J£J j^bl ^o ^ 4^0^ail olS* ^ jL)I bjfcj LglSlSsJ { j i a£-j\j i*jUaJl ^Lj jL^-'ifl <wJpI 4j jiit j^JJl 

* jbu j^"l jbo jV Idl^o o j*~*» jOu ^*AJl . 4 *jU? 

^Jaj jl ^\^b| 6 ^*p Jauj3 <jl l> UflTi j\^~\ i w-^-Lp ^.J^*.a IN^ICJET C<irtricI.§0S ^-b| <^*1 p 

jbLo 4 >zjup ( 150 200 ) Jl ^1 { yuic^ O' ^Sdj aj~^l L ^aJl ^ UU* 400 Jju^ saUj Up fljbUwl 
4P LJg.il 4 j2-L5sj ^ j-bJl ^3 3 Jp 5% j^Ip&u ^ 43t 3*/alJ 4^wJ Ja*wo jXll £^J| ^1 03w\^ 4pLJa.il 4*P <jl 

. j^Ll jSi ^ja ^jLxJI Ju*a3l <Jp J j^,rajL| j^peJJ SjLiJl 



Lexmark 




</ 


invent 





! oUjUaJ ^1 jj! 

oj^° jl i^vxl Oj^i j^~ '»> 4i 0j£> (fjj .AS j Ja2i ^j^Jl '■§■'^4? j i*jlis <bil*Jl i*jUaJ - 1 

. Copy ^*U j Scanner ^ ^ j Printer £*jU? ^ j 3 ini Inkjet printer -2 
.Fax ^lijCopy ^-Uj Scanner ^Lj Printer U.U? 4ini Inkjet printer -3 
( Jl y yi\ ji a ^ j PhotoSmart Inkjet printer -4 


. oLiSUD ^ j Office Jet -5 

(Jp ApLJaJU a*jUs : Disk Jet -6 

. Jfi oUjUaJl «Jla : Ethernet &WIRELESS Inkjet Printer -7 







1 ^ t c-l . I? 4 _p ^ ^ ^Ip ojU%*»«wJ 1 Jsijl j^JJ! o^Ujlk U»- J ^Jw\j Xerox aS* j** ■ “ & ^*->-\ 

lHppVI ^ <_~,UJ jjJJI 0 U.U 9 g\jH «ju> Jl lewlett-Packard ^ c~*~» 1984 JL* j UJjJI J Sp«U*s 120 

. j^JJI oUuU? (ij~- %70 Hewlett-Packard(HP) as'jU ^Jl j^JJI oU>U? lj 



j^JJ! 4*jlk t vj! jS' JJl ^AjUx w "^P jj! |^5* jJa^ aUIS" A^r L r 1 U^P ^p j^JJI u^Ujlk j.l".^- 

.<UjUaJl j^-vx (J IjJP > %«-li # ^S’l.iJl 1 <LU»-li o ^li (J>l 


UjUaJl OPUS’ ^ Jby l/V a-dUll oJU Jp ^ g/A j* jA U j*~> j Post Script _> bzjy* 0 jjJJl oboLb 

Post sen -Jl j o ^woLs,^j IgipLb ^1 ^11 tfa/gll Lo <Jb*»jb jJ ^^S sJ! <*l**>- 

O ^wb>el^vit ^°b j^Jt jl$ Post SCnpt ^ ^xJl obulbJl cil) lS*jb JlojJI ^SLo ^jjL> ojjJj 

. 4ba*P ^b^b L$ J jJ jkz*~j b* dj>r )l Jurf^baJ Ju-a j-J JiS* 


jjJJt lb Ju*P- o ^ 

A*^C«vvJl ^ . <Z*> I l Ax JwwvJk I ji Qj 4*^L»0 ^J»^»P 0 C b»w*J^ 4^>bwJ! 4^jUa ^Jw^p 0 

c^^s^Jb *&>• hX>%P ^^)bJl Ja»^wQ d^i»L%P b..,:i 1 L^ww»X^) 1 4»n^e»vvJ! ^1 b»w^^ ^ ^ 

• 4»^e«wJl <\£- 4»<J LJ I I ^1 ^ a1» I 




. I^JLp v- tal ^ - 1 wij 3 j 2 j Silll c-XA hotoconductive ^ ^ ^ U .u^L***^ s^Lo j^43' 4 ajU^ 

^ ^ jjJI o' jj-^j Charge Corona Wire —4 ^Lo 4j di-Lvo 4Ja^l 4 ^j>- 4jj>c-^tj Drum ^jA)I &jo ajI^lJI 

4P ^Jp JiS* <L »■«■>■ 4^j23l jj)Ja**» j J^Sw> ^Jp l^S* ^>- f'Ljl 4 j1 1 ^woj o! ^lt j^JJt la^L^i 4*jliaJl 

*L,aJl < jJabit JCP jjJJt JuJLi^o ^ jJLs i*jUaJl Ja>-ta ^ ja>- llCroprOCeSSOr ( j*aL>- 2^L*-4 oJJfc ^twvil 4 ^L>-?u i^gIj c Ja.2.Jl 
^JaLvO ^ ^Ll ^"** tmt ^^ ^3l^J»l ^<2 j ^l^^s*vJl <jJaLil kX>P 4.t,tfJa.)j 


.Lo j^S* 4 j ^ac^wLa 


! of jil ^Ja^l 4 j ^Jp j^JJl aS j>" ^ 


^aL*wwL 4» ^ »wwiJ a^c^wo 4w»^t»wj Toner j%)L ^ »wj ^^<»\J1 ^ ^\ 5 L| ta^L****.^ ^^p ^4 ^^jUaJl IJ^ Jaj 

L^* ^i^^.n.iij ^^3 ^a i »vwj 4 j^^c^wv»L 1 ^^^01 ^^aLXl bl j IfrJLfr ^ 1 ^aiaLl! ^^^01 ^^P ^j^/a^L L^*Ld ^p^Lj 


4*JL*> 43 j ^J l tw^Lw^L 4^uUaJl ^ ^j2j 4-Jp 4pLJa.ll 3 1 jll ^j^Jl ^1 4j J^axlil j^Ll ^jAII (jlj^3 jl j^JwvcL^ . jiLxJ 4jLtlll 


^j<-Ul ^ju2^J 4*3^ ^A 43a*e^tj (j^ae^ll jj ^lll CaL**^ ^Jp 43j^Jl ApLwJ .COrOnU Wire jLj 4 j <*i*LL-*» 




. 43 j^Jl 



Fuser 


Photoreceptor 
Drum 

Toner Roller 


HciwSfuMWnriiS 








bJ iu id y& pjJl i>cJ* SijjJI ^1 jj jJl oL> Jliul 3 i*->UaJl jli c.^IwL^sj'V I y* SSj^Jl ^ij 

Ju3 43j^Jl j j£ 0 ^-\^Vl 4d^ ^ll ^lil^ 4P ^%vJi ^j+J£j 43j^Jl 45* ^j*Ul (jlj^3 ^Jl$aj LdL ^JiS* . 4*jLJ! Oj^.AJJ ^j<jJl 

( j A 1^3>-J j>" *Aaj 43j^Jl 4 j j ~wJ2J Id^J .43j^Jl ^P jj ^lll C.wlll jjL (Ji^^ j)Ja*,*»l (jp (^jl 0 jd ^Jp 4AjUaJl Lg3>-J J^" 


.ft iiuliaJl 

: jj^JUl i^ulk ^ 


:iJL)l j^L/ai-l j dJLi j Inkjet ^ ^>-Vl oboUaJl jp j^JUt SajII? J-*ai-> jLp-^H ja ^LS* 

.^jjJl (Jp i^tiyaJl OULo jJ 6 j^S 4& J~+) jJ^JJl £l*^> jV I jJ^JJl Obulb jC*J 

OboUa |>wb>t^wj lLAj J o jbJ ^23>-jl j^Ll jV j^J-l Siili obulla 4 a1Ssj JJSI jJ^JJl 4AjUa lg„L.i^fJ 4 jJ5L> jyi*j ’fc 

.iLjJa ol-Uiwwo ip Lb J,l i>-bM Lp - <wJlSsit j oL~^jil ^J j^JUl 

^S*l lfrU>- 4 j^5" jA jJ^J 4Ajlia 4pLJa.ll ^5* V /^SLu d.^.>gj C^l^wwJl pUaj ^Jp ^Jl 4 aJ 1 Jp j^JJl 4 ajUp 1jJ3 ^ 

. 1^ Lwo 1 


.6 jdl j^JJl 4^o 3 ^aj IwLA^ 1 ^uol^Jl ^aL^sJ 43^ j 3 j^JJl 4 ajLL 4ixvol 4plJa.il 433 ^Ju^aJ ^ 

. j^bl Sid IS iajUaJl y* ^ Jj Lg-olwl^tl^l ^aai^tJl ^La^aJI ^Jp JjJaJI jJ^dJl SajU? ^ 

JuJjb LJJLS^J j5vil i>-Lw« jO y} Js>-)j jl^P- ^ J^UJI J)^,ra.ll ^%*>lllj OlwUjlwdl jJJ^SJ 4J^Lj Jj^dJl 4AjUa g«o ^ 

.jJ 6 j ^>-^1 lUJj Ly 4JL^dl 3 w\p 

: Color Laser printer i ^JLII j^JLJl i^Ua ^ 

j £ JJl 4 j 1>L*> J^l ^*b jS, 43j^Jl ^jl 4 j31aJ 1 j^JJl 4AjUa J-oP 0 j&Jli 4.^ ■«■«*,*> LgioP o 4 j ^Lo j^J oLjUa ^1 LJb>- A>-l^o 

jl jJ^l jj-dj SajIDI L.^w>- j^LpVIj j-^Vl o*>Dl 4^L*>^1 jl ol ja o*!>bj 3 o^dJ o ja ol 

jl jJVl ip jJa^j 43 jjJl ( Jp Ju^cj ilgJl Jj iLyaJjwO iL- jA J ^JLa- ^Jp j jJ JlS" ^Oajj y j^^JsJl ja l^pbJa ^ jlkll i^ci^al) 

jJ ^wo^Jl 4*J>U> ^Jp j^Ja.T ^Jl 




fuser paper exit photo conductor belt 



: iullaJI ol>. S 

. ipLiaJU |JL>- iJU 5Si -1 







dd; Jl ol J>-b jJ-l i2^k iJ/ : Thermal Printers oUulb jl ijl obulkJI 

cp 4^wL2^j ^11 iilxA y^ J A>zi$ ^J-Lp ® jia$ dp c (Nozzles) 

0 ykS ^^Pad- tils' ^ ^ jdVl J^wLl jli ^JUdU 4^td j Uod£ dL)S J^P £idi jjd-l 3 jiaS ^Sj djJtXP t SijjJJ 4^>-l y j 

SSjjJtj jdVt yj SiLdl y 1 t jiaJj ^jUt-( ^| S yOj jdVl JaMd l^l^o y j*d-l 4ia2J JjiiaXJj cP jdVl J^Md* dddJl d) y+3 j*d-l 

SJa.dlll j^SsJj SSjjJL jAA o jiaS jli 

Ju^aj d5 ^x)l ^ oU^f I j^S ^wip ^Jp ^y£ ^£d)l SplJaJI ^j-^lj j^Jaj 4d2xJl dUj iod^d^o l^Uulb Canon j HP ^xS* c^^\i 
dUd) jl Lit JlSwJI (jyw j jL o jJai ddo l^Jwd jJl Ji' t jLJ>fl o j^d dU^*» Jil d>-l jJl jtPe^- jJl 240 jX5*V 

^1 \ .^~ ^j^dll 4»6 d^a*wvd ! y^"\ ^ y) ^l~U*)l ^ ^ I 4P Ual i 43 .i ■-/ 1 ^ ^dP 

i? jjaiL-lj jl jJVt J^ld> ^.w^U JudJl I y/Ql£ ^lJ| dUdS^J 4^>a>* O^LjJ Ojl 4P ^>idj ^d*> 

. odj^l-l jL^Vl ^^Ip Jt ^JaJU ^ . 4^1 jp y» yA ! jj^aJl 4 pU^ JJP 

Jp >o^JI 4 pU? ^ ^1 ^dlit (thermal paper) Sjt ^>JU ^U- 3jj ^pUaJl^ ^jl i^UaJI ^ ^2; 

4jj5^ jil d^ j^lxll UIp 4^jliaJl oi-A J&zjj c4^ad>tX^ id 4pLJaJl 4^*>d<Vl ^ji 4AjUaJl^ ^djd^ 

4pLk)l jlxdiXwJ 4 j jl j £~ I oboUaJt jLdl>- jip y >X>- y . iJVt Olit j-^Jl ^ J ^jjjdLoJJ A jdJl jol ji ^JaJ ^x)l 

(Thermal Wax-Transfer Printers) 4^1 ^Lt ^dJt J2j . j^JUt oUuli? j jJ-l dd; oUjU* ^ JpI Sp^j S^i ; y 

jA - 1 ddi oUjiia y Ixd Jpt oUjUaJt oJlftj cojt ^pJl) ^Lv^- djJ ^jp (Ribbon) Ja ^ yi y JjJd £w Sj(S^( ojt ^d-t ^Jipalwvj 

. Ixj yi d°j^^ j* i^s^i d 0^ ^jlbJi odA 'A d^*i d^l*->UaJl <wip! yas^j\ 






(.‘LoL oUaJa^-j Jajl \j oUaJa.^til JJU 4 -JIp jJt 4plJaJ ojj Jal^ 4^jUa (Plotter) jJt 

SJajfcL o^Ip ^y& j Ja.Ja.^dJl j 0^l>eil JJU 4^al>- <J oUjliaJl ojlfc ^JlPtLw*J j 


i*jUa ^ j (Large Format Printer J\ Wide-Format Printer) s j*£ i^UaJU iwl ^Jl JIjliJ ^ UU- 

C^U^P^I 4pUaJ lOOj IT L« ^jl^u ^£$1 (d**l (3 UIp jU) ^ ^Jp 4pUa)l 

^Jp j^SsJj) j^-l C,^ ol*jUa 4^JwL>tLwvll <Lx2l)l Jtwu oboUaJl cillj ^ v *u5sJlj <Lil I oU jJl Ia j^Pj obi^Jtj 


. 4jjI j^-\ j\ ^UaJ 







(Dye-sublimation Printer) uall -*.:**•** '** : 1U (6- 1-6-8) 


llbjaj Jko Jjj Jl Uw? J2J Sjl ^ j (Digital Photo Printer) ^1 i*jUa UL^I I^JLp jJLL>j 
JJU jJ*-l iJlp Jl ^lllj ijil J>-^l 4PbiaJl .S^ jJ-l iJlp ijil ji- jJ ji obuUaJl o*L& ^ tasaj c<Wal>- 

Jl J*2 j jjJl l*Li obuUaJl dUj obulia <.4 j jil Jj J^- wwJailj <uJaJl Jolailj <L3I j^>-Vl 

o j\% */a\\ Jj^pVlj JjboJJ igj>- jil 4-*-waJl wL^vaJ obulb Lot cjj-yaJl i&b^- ^1>&>-1 a.Tj cJ'ifT SAP- 

^ 9* ^ p P P P 

dJUb jjlaJ JjboJD ^il jJl oboUaJl oJlAj iit j^>^i I ^iJJj ^ya I jc£ Uajl 1^1 \£ ^jUJl j\ Jaii Js>-\ j ^y>ej 



. 4^Jl2J Jp wU>Jaj ^Jl jj^aJt oL*jUa ^xJl 


\ 

(Portable Printers) al^oll a^lkll ( -1-6-8) 


c- iJLit jl J y& 4P Liall objUaJL J***J (jj^Jl 4 jLjL>- j o 4*jUa 4 J ^o^cit 4^jUaJl 

.cJ ^wjbM ^0 J I. 4^jUaJI ojjb . j £l +* Jl ^Lo ^^1 cJbi> ^1 ^1 ( mart Phone) 


4 ^ p p <x 

Jjiu ^^-* > * *— ^aSjj ApUaJU Ax^sJl ■/?" jl ^jl ^-1 ^< > — tJI Jjij jl j-^-l d«aj oLxSJ SJ ixjllaJl 

3yJ ^1 ljj.15^1 Jio yfci J^b Uju o^J oUiUaJi ^ ^1 [jj^l ^ . Wi-Fi Jjj, JP tiX-'if jl USB 

4-,i jJl I jv»l£)l U> Jlio j (.(Integrated Printer) " if oil A^UaJl” £)U-l 8 JU J LgJLp jJtiajj l^u I ^J.L« ipUaJ 

. ZINK & jJ, Polaroid P 0 G 0 Instant Digital Camera 





Barcode and Label Printer a*H IL^^sjLJI d*_ilL (8-1-6-8) 


j\ ^laJt j\ oUl*il Jju jjj-xJt ^p- IgJL^ai S^uU? ( ^nfoel Printer) oliL^aAll Up 

^ ^ p p p p p , 

<LiHJ eilp oLLalLI 4 *jU? Js>sXvX> j .iiL>tll 4 j jl^txJl ol>tXX«JL) i j5jUI j jU^uVl AP Lis jl jl j j^aJl ji 4jijd! ^1 JVI 



.Ajj 1 ^=M ipLkll 


LX 900 






oU^il Jp (Barcode) gdl s ipU? ^ ^ y-SlI oL>Al lj Jl^Sfl jid (Barcode Printers) ^ ^ jUl 

.e y o ^Jp <_J jjcJJj \*p\>- ^l ill s-UaP^f oI AX1»1 Ij 

t-bjJI ^ ‘ i *»ts. l /»iii obuUa ^y> ^jj ( *ostage Printer) -Lj-J I <u<jU 9 L* 2 jI ^)Ua 

LLUj }\ 'i iajii-l oJla jl jl^pI j ..(Internet Postage) cJ jfi\ 4*^>3 jJl Jjjdl * 1 j-ij 


3D Printer ^Lo^.111 a^aSa i»_.UJI (9-1-6-8) 


l*Lk S^oUaJli ( rototypes) iJjVl ^S^Jt j\ ^UuVt I Jdu ^UoVt ^>U JuSwjJ 

^ jAj c oIaJp (J ^JhJl J^SCiJo i*jlk)l oJbfc ^ j 2 j ^ (J^ VJL3 Cj^> jjJl 

oUuUaJt . Fused deposition modeling (FDM) l$Jp jlk, iJUp J oU/Vl j^bII JuSLt; ^ 

.Ja2i j jJ jt jJl Owbu SpLiaJl 




c? 


'-UOCA t 


%x 




Printer About abulUI J*a (2-6-8) 


^ & 

4 P jJall C->Ul~)lj 'h^j jJp w - 1 j</a«ll C-'ULJl J^'T 4 ^<jUaJl 

Soft) ^JjIj 4^c»wJ 4 JI 5 M 0 *L& 4«w**>UM 4^>Li ^Jp j^J-Ls ^lll J^P 1^33 jjix) ( 3Ufd Cop^ ) 4P j).«Ja.a 

JiLtJt c(Landscape) ^ 2 iVl JiCiJI jl (Portrait) J^LJI J5Lt Jt j CrJLSw 5 p jJait j <.(Copy 

^ I 

oUUai-l iplJai cli jip ^ jP I jl IpLvjI ^S"! ojj^aJt jP J 

.^SiVt JiLtJl Jj>-\j U UUi olo ji\j JjtJjLl SpLb Ul ^jJa) 1 JiLtJl J3>-lJ 




Landscape Portrait 


yo obU SwlP ^1 Ju^a3 o Jj^pVl JL^- LI cLp j^l 43jj 100 ^1 i*jUaj I L UIp JjLLl oLjUaJl 
oJ-A &3 J5si JLllj cLp i ^ jt ^ s j^' Jl/vi ju Jj cLp^-i ap jjaii jijjSn 

. <LSo? iilSvJ JJLj of'LSvj ipUaJl l^L-L^L li obullaJI y* <Lp jj ^1 oLill 

I ^ ^ ^ 

^^^1 cO^Lwtool ^ ^^1 V s— U- 1 ^^P ^LmmO 4J?* ..D . ^P^*i3L»fl ^» wJ ^L l 

p ^ p ^ 

4 ^ 3 jJl I j^LSsJU jl JliJl c-ilLU jl <_ w^LLL LSsJ-^'V Ju/ajo ^Jlj <u£L^Ul 4 ^jIDI JlL coIwUjuJJ <_ wwoLLL LjUsJI Jl*2 jJ 

i*Jt>Vl <^ij^ y& jl (Bluetooth) o jj jAJl j^p L| iib>til oj r g^-V U ijiU^^UI i*jUaJI Jaj^J jLjJSj ~b>- jjj col-u^JJ ipLD 

(Infrared) *1 c*J- 

S jLLo l^Lygj jiLo ol jvsl^Jl <.(3 £wl*j jj^aJl o*L& ipLb jlSL^! U ^w^L-l ^1 iu*3 jJl I ^^ISsJl jj^aJl JuJJo ya ^Jj 

ci^UaJL I^Up jj l^Jljl jSUj jA I j (Memory Cards) s ^liD olilk Jp j^^aJI y-VI ^^Jl j y* i~LUl 

.IfJLp SJj^slI jj^aJI ipUaJ I j^. 1^11 j jSU> y> j (Docking Station) \iy U oU>UaJl j^oj 

«jjfc iJs-j l (j r 4 JSUI j^-l ^ Jaai (Jjji? ^ oL*jUaJl Kcsollltion) ipLlaJl SSi 

J i?L 2 Jl «ju iJLp oJj ^ j <.ipLk)l l$Ji p jUaj (”DPI M IjUa^-l ^ Dots per Inch) sa^-l ^Jl i^^JI J isliJl 

ol-UiwJlJ ^ 1 ., aj 600 dpi Zisj tial*JI oU!-i^siv»i*>U ^-^a~Jl ^pLkJ ^Jua; *>(ia dpi 3( 5i Ji t<lpLkJI o^> o^l j «jl ^-1 ^J 1 

2400 dpi U cjj^aJU 1200 dpi SSij SJU 







Jl yU jJI 




JlteJI yaftl jJi JiAfil 
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y|p*2l <uUJI >» y^iUliuLtf 


(.(’'ppm” I jUa^-l j Pages per Minute) aSJjJI J Ifs-U? jiUw ^pl ^juu apUsJI ap ^ ^Ls; : apLUI ap ^ 

* * 

3l jil i^J ?> silj (.ULDl 43 3 J cLj^xJlvJj i*jUaJl p JJ il^wOJ Jyd) y& OwlP Jp ^j23 4^3 will J £*jUaJl Lfr^-JaJ ^lll oUtf^ll 3wlPj 

Uaj| jl jJVU &JL oL&i*2 4P-L1 p j j^aJl ULb J y&\ LS j (3 jXLwvJ LIU jj^aJl J oU y^ jJl ULb JLU Ju*~o c43pL b 
^jl jib iJwtJl S^jUaJl LI ci2JjJL *&zjup 35 j 15 ^jl j^u LJU i*jLtJl oU ^Jl .Ja2i 3 j-^Vl j jllI ^wUtiwvJ oUivP ULb 

.42Jjl)L 43 jj 100 j 40 

JUaJ"il 4^3 >-Ij L^-Lo c^U-L Ju^axl LlU-l oLjIDI <wLpI cUU o j5^3 1^5" w^ . ■dl ol jL> • 

jSUj oUjUJI j* jL5b LJJS Jl 43lU)IU c(Infrared) *1 ^<Ul ci 2LJ&I jl (Bluetooth) JL)I jp L£JL^ 

2 ^«P L^ L y) Ljfp IgA ^ £ ^ Jww d3^^y**Jl A*jU? Lol CO ^wLwO ^ ^ * d tJU’hLwAl Apl-lgj 0 3 lyXil ^3 LLo ji Aw0«3 pi w^l ^yoL^lb 0 ^wLwO ,t g I -r^ 9 ^ 

ciUlisp . LP r ^jl Parallel liu Jp pui oUjUJI j^>j. Vi-Fi ^p L£Jl-^ p (Ethernet) cJp/ill 

•SCSI _JI J~p jo> jp oU-UaJl ^ 


USB 


Parallel \LPT (SCSI) 


M 

Ethernet 


Wifi 




oLolSCo^M oJjfc ^yaj o^^bCU Sj^>-V l ff l^J. P J^LLjj ip-Lkll a ^ j£\ ^Xij iJLM 

jl jJ-l J* ipLUl J jus*; i^UaJI oJLa j c( Fax Machine) j^UJI JL-jl j (Scanner) oULJt j (Copier) 

. Ja2i £ jl j! jJVt ip-LiaJ j^JJL SplJaJl 


Printer Company 


^\±yiA\ ( 3 - 6 - 8 ) 


Uljil oUjUaJl 4 pL*s J Ijl?- ijS j S j^S - olS’j J» ilU* 

HP -Epson -Xerox -Sharp -Samsung - DELL - Panasonic - Brother -Canon - Lexmark - 

Toshiba -OKI -Ricoh 


XEROX 

Lexmark 

Canon 

brother 


I BA 


HEWLETT 

PACKARD 


EPSON 


ItDQBGDDO 

CommvokAtton 


Printer Crash ^ a^LuJl J 1 L&I 21 ( 4 - 6 - 8 ) 


j \ <k \ . i*jUaD jS> j*j j\ i*jUaJl JulSsJ jS> ^-~S jj . io jS> 0 L 0 ^i? ! — 

. i*jUaJl ^ jy>- j\ ^Js> 42^0 jS'Ltil Ja.7 . 4*jUaJl S^lpj . ilLjiaj JjLSvJI 

tt . Jl>-1 jJt i*jUaJl If- aJa.o iibjfcj cjLiL h) j+L> jJt ^ 4*jUaJl tt '. ^jCJLjiaj 4*jUaU Ju*P- Jua^j ! 4ii>-^Lo 

jLl>- % bn i > e iup ip Li? 4*jlkJl jji ^il ^g,Ja,U.)l i-iJaJJ Jl^p- 


. 4 ^jlkU ^L jlJl cJ ^ ^ Ap . JJ (Jp <jl j^iaj 'il j J-^^l i*jUaJl : Jia*Jl - 


j'j (jl i*jUa)l j_J <J ^*0 ^11 ^1 ^ J ^11 t\ -Lsj- JL i*jUaJl j2 '. t-\j>- % )}\ 

. (ON) JJu^l SJU J 4 mIUI 




JIAmJI jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


iuliaJl ^ju JL^aJVL JJiM • ^Jp error Ua>- j^iaJj SpLiaJl aS^^WVMj ^ iuUaJl ! JJa^Jl - 

jj o^LpIj <iJ3 ^Jp Ju>-#oj B cable La <~j j**>LL| jI^>sj iuliaJI Ju *^ y y aS^LJI ! *lyr>l OM-lj 

ciJXyJt ^ j2i 4j^*wll O ISj iullaJl JJLiJ Sblpjj Julsai 

.ipLLJU JwoLjJl SJI^sj C.^wJ iuUaJl ! ^ jp-L ^ j2J V jiU j ipLkJl) ^olj C^Lvol iuUaJl ! — 

<L*^I I iuliaJl y* C.~wJ j\ ( Pause) c-<b jj j\ ( ifline) Ju/ala j^p ^Jp iuUaJl jj& 2JLM oAa ; *| ^y\ 

(Default Printer) w>' jo^t 4 pUDI U J j^dl 


jj JaJL^ Default Jl j l$Jlp ^ SjLil 3 yj> Default Printer y SpUaJI U> J yi\ iulkJI jt Ji'k -1 

. Set Default Printer jL^j j iulUl £ jit Jp j*j&I 

.Offline jt Pause c~J j Online SJU^ iuUaJI jt j/hJ i*jUaJI ijit Jp j*j&I ^jll jj Jaisi -2 


j^L| ii jJa JL>- ; JSwj SpLJaJL ^ ji iuliaJl ! — 


. 5Jji> jO*- ii jla y Jj i>-l>ej iuliaJl jj^> ! pIj 3^M 


4ji)l*Jl 43jjJl ^| <1%^- ! C wwvJf 


. Jo^Jl J^P 4 ^jID! JJ J 4*jUaJl J^l3 4ji)lp 43jjJl ! — 


. (j3>-j jJ) JjjJl ilp ^y^ ^ . ioUaJl ^LilaL ^ ji ^ ! f-t 

. jj w^>bvvJL j^jj 4j2Jlxjl 43jjJl Jj3J3j^ 4^jILJI f'UaP 'S' 

iuliaJt l^Jw4 ^J->- jij JyolSvJL Cm^w>i 43 j jJl jl J5"LJ| ^ 

j^s^aJt ^ALywO 0^ LI 4^1 j3^|j ^j^"l '•£ 43jjJl 43jJT l^| 'S' 

1^-LjLiJo ^ ji iuliaJl ^UaP jJjuj 1^15^3 3jJ^I S-Jp Jyj ^ 

. ili^tUl 43 jj jjo ^1 iuUaJl ! — 


^jjJl 4 ^pLL| o jiUL 4^^io 'S'* 


. L^ 43U^aJV ^|p 4j 3 ^ . Sn . j . j i j ‘3l 




JIAmJI jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


I 4jj^x)I yL>- jI^oj <^jjJl i— J 4^L*J JjP 4&Aj£j Oj jjL ^ jJb 4*1-*J| ^jjJI Jl^ ^ ! 

. (JL>- j jl) o jisJl <—*■?■: <JjJ^ <wPc^*» Owb>-jj ilSsJdl C*j\£ ISJj % .4jjia 

SpLJaU Ia^IwLO^I ^~\-*j i*jUaJl ojLij ! . jOl jjJL O** 6 ji • |Ja-*Ji — 

If^S* jJ <olpjj j^aLl 4*i jJa j^>- i*jUaJl t^L ^3 ^ . 4*jlk)l J^"l^ ^j^Jl ^J^TJ <j-° *^LJl ^ • *I^>-Vl 

4^uUaJl ^^pj ^ 

. SpLJaJl ^*P ( ^a L A j-vPj jl ^j^Jl ^ f'L^-o ia ^iaa>- JJU Calp jJall o^a>- * j** 1 - jkji - 


I 4»yd ^Ja ^a *XS*LJl W 


i*jUaJl oblJpl Ja**a o^IpI ^ 


^<w» jJt i*jUaJl £& y* y* iLwg^-) i*jUaJL ( j*aliM *Uaa>-Vl cjLilS" JyJLytJo j\ Lj-b loj i*jUaJl CatalJpj ia^*a o^lpj ^ * *1 j^-^H 

L^» ^JLp ^ «^JL«& ^1 .XS^LJl^ ^\aL| 4*s<y ^ia g,Ja..i) '»' . (4»L.*»vvO^ 

.4i^*vLo 4 j 4*jy ^Ja ^*ulj • <— w^Jl . 4pUa l Pjl$ ^j^Jl ^ j^- 4AjUaJl ! — 

4pLJa.il blaL! Jp j JjjjJa j^P dLtaj Oj^i ^Jp j^"l ^1 P.o ^1 4»Jj jl? jiL | ^-*>lj c— fl..Ja.*7 4^uliaJl ^ ! ^Ij^^fl 

<Cy*>^^a ^L| ^^P Jaj ^<yJl ^ ji hX^J l ^ 1^ ^ I '*' 

^ f, 

*CjS£- jS> S^uUaJl ^ijyJ ^oL^j ! i— y^wJl .4^jjP ^Jaj S^uUaJl ! JJa.^.Sl — 

^jA dJ j^u^l I 4JP cL»PtJ) i+jwUil! c^ijXlJl <^X>- Jlxj wbwL>- jOl C ^ ij jl S^uUaJL ^j^aliLl c-ijAlJl jj Ll-Owl^- ! ^Ija>-^fl 

(4^uUal) 4->tXdl aS j+Z Jl ^ 

. 4P LJall 4 J ^»vmJ ^wAa t JwyvJ»l . WsA^mJ: . 4»^yyLy*> L^*l^|y\p|^ 4,1 ,a/ 2 ^a,A \^" I ^"LaJI ^mA 4.L */2*A ^P 4^jlJaJl ^jJa^Jl 


.JbJli-l ^JlatXww<JLJ oL^-^LyaJl SiU<aJj jUVl S^uUaJl ^Jp J ja*-JLJl ! *\ 




y|jiy2l jA y$yUI<uLd alyl's 


O**-} Jfl 4ial« ft jjjjaaS JI$a JS1 

... UA Ig^l (Jjla2j cijMi li^J .. ^ja^VuiioM 


C 


4 g Ullll; 


ft 





Another Devices 



Keyboard p^uX^M (1-9) 


jt jj V I oAA Jj (Jj oULJI JU*> j\jj\ Keyboard soJLall 


. j^oj jl ^>lij1 jl ci ^1 


jl ^ ^bM ^JUo Jl iJisai aftl JaJ*£ oj>t j&\ Jb4 fSj *JlS3l aftl Jb-y ^\s y^bU £\j & I JJ 
gjliil 4^>- ^J J s j-vitS* obLi>-jj Owip >Xxjj 1874 ^Ip 4*jL5sJ! 4 JVI ^ 

^1 ^ J LxvO |%aj btaX^U I '■«» O jA jljfl^Jl 0^* ^*«wjt Apb^ |^W»^|AJ i ItoLft ^L^ Zmi 

Jajab&xlf lwL& ^Jp Ip ^ wsij bi Jb&Xs^i Lm^^j jPtU Lvo g*j Lil! 4 ^ Jaja^- ^IpI ^£*>b*>Vl <*— fl.*/a.)t bliXPbL*>l jJ*S'*)I I j^bf 

.Dvorak Simplified Keyboard y>j ^T JaJa^ Jb-j* j .^jUII y>j QWERTY ^1 

0 oliH 4>- j] jj\ 

. oLo^Walt ^jA t-b- 4 j ji l*L&j Jab SJbtS ^/P ^Jbb 4 j>-j -1 

. ( j»ww<JJt <LiLb jl ojUJL 4 j j^bb-cbl j%JoloULJt Jl>ol ^LJbbt ihbtJl ^Jp j^Ja.i> g^U^o ! ^Uj ~2 

(will ^Alj 4J ^ 

.Jot j^vJJ ^ jlio b LHpjliJao ^o-s^J jjiCJLwwJt j\ j ^11 ^jc^^LJt £~*2a ijj*S ^Ll) SJLli gJbb jJ -3 






Keyboard Components^uljoll 4**1 ziU^o (1-1-9) 


^ \ ^ «|(^« i L ^ Liil 4^- 4*jlxJ) I ^ 4*^\iL| iwdSUg I — it*-A 

— ; jlj j'i I sJJ> ^j-* 1 ^ <i (J j c<l>- jJ>j ^ I tjjLJl L>- jS> 

: (Shift) £)\ j j • 

LjL>-Ij <. p^J |»^*) jj Jo t 4oJ5* 0jUil i>- jJ jjJl Up ^Jp j^5sj ^ UL^-I j 
c*_oS IS) ^1 coJl->- jJ J_*p U Shift c^jJUJt ^-frwJl j^iaj I^jUcjj Shift L-LS" 

jljjl J— a ^J-LJl <~(3+/Q.*\ 1 iJl£a)!l Shift JJ ^Ju <.4^Jo ^1 ^Jp Ju*a^- JaoLjLs 

J^— jl <w^ t ^*3 jJl 3 ^ 4 o>pcJI ^Jp J C-OjI IS) c jj JajLsP Ulj jjJl ciiiS iaoLp La IS) ^Jliil 4^- 

.^ISjVl ^ia**> jos jj)l JaoL^ 4 j ^^1 ^Ul C^jJl <J i^joLaa tliftjj 

: (Caps Lock) ^ 3 jJI JiS jj • 


I TShift 


Caps 

Lock 


laJJPj t yJojjil *^<aj jjJt iaoLyaJ La JJP Cj*-*a^l ^Jliil i>- jJ ^Jp jjJ I Up Jiljjj 

^-sP jJtj c'i l— al Jp jjL-sAa jjJ I jLS' IS) ^ j-ijil jl ^1 c j J*j^ ^aJaJo ^ j^-l S daJLyai 
LJLJl ^JL2J Caps Jl JJ ^>A^L-wJ .yJi .ko> jjiC j! jl^JLl JJLSJ JUP jjU ^y^JaJl 

A cJ j-J-l ^Jp Ju*a>ci LIS tA jj <Jp JajLvaJlj tCaps Jt jj b^Up) .(^ Ja2i) ^ina S^ai>tJkl cJ Capital 

La B^Ipj ^ ^*1 J*b a o ^J p Ju^a^cj Lli A jj ^a Shift Lxpj <.a cJ ^Ll ^Jp j-vLj 

Caps Jl jj jp US ^ j .LijiAdl U y>H I j iJLJl o jp-VU SpUaJl ^ UjlJ Ljup Caps Jl jj 

ji/g. ■*■> Jl j-p-VI J-S' Shift jj ^(A^tL^al jos Jo *)l c^lSjVl jJa^> ^Jp 8 j*ijJl <J J* 'j^ ^ LpUI Jp J j-ya>Jii tJa2S ci jp-^S 

,4Lj>\ jl |»! Caps Jt jJ olyi >11 Jad\ 




Enter 


: (Enter) JLo)H jj • 

^aU jJJ J^P^fl jjJl U-ft 3ij^ ^(— J) U ^>- J^^> JJ J^J 

^io jLgJ-| jl ^| (»jl^>JJ ia jioJkl ( Jl>oj) Ulj L SjU* Jos U^ol Ul ^J^sJlUl 

. jjil IJ-A Ja^p2j 4 »° ^IaII 4jb^> ^ LaJJP jUalsI 
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Jl yU jJI 


uljiu)ll iulydl ^ y^UI «Lfl glyp 


Esc 


: (ESC) VJ >1 j3 • 

oLL>-u ^uJlj) IxS* ^uJl JjLJI ^3 j-o-U Su j^Jlj Lp <L2S ^uJl ^ jit j^o ^j j^eU jjJt Iaa ^»Ua>exL U SuLpj 
-jJJt jLj 231 3 oU^ jJ ^ j^«> jjJt tu^ 3* ,r ^* ^xJt ^JUll jJ iiL&j .( ,nter (J^^u^ft jj ^tu^cX**>L 

. 4U*^V oUl Sjj^o ^jl*Jl 

: (Tab) SJ jJl^l jj • 


4>- 


Tab 


4j2j jiaj ^LvJ^I 4vv«jLvJl ^%mwwJ2J ^j.^»^J d “ m ^“ ^4»%*>LxJt ^jp ^Lfl i t 4jl3 jiJ ^««Wjit ^ jjflt tU«&J 

0^5 jaU c Shift jj ^5 <^s>- L,.2.,q ^JlSs-vCo jjJl tL& ^1 ,j5L-> j 1^5* tjjJl I -La ,L*^2j 4*ouL)l 4 j23 jJJ ^JLus^t 

cljUji-t j^Jaj LuLJt ^P 4 j j LwJU ^Jt ji ^Ju2XXXi cJjUa^ *LjI jt ^JjCj ^Lilt UUP aJjU^M jj ^IU^sU^jU p jAj Lo oulpj c4j2jLwJ| 4j23 jJJ 

. 4o 0 J J^OJ 

Backspace 2LiisU SiLlt jj • 


^Jp jjJl (Lfcj c Sulp j+/2^£j ^flii-l ^wil jj jl ^£jja)1 JuU*uJ| j^j La^ I LjXjj 

*LjI jj—ll tu_& ^u^cx— wvJ Lo SuIpj cc-iLeJJ Sjl>- *L Su j^Jlj oLxS" ^uJl (JjjLJI) jj ja>-( 

SjLLJl Sjb>eU Su j^Jlj jjJl Iuj& ^IDl ^>j2j cijiiiM SiLil jj ^Jp iaJLgJl s jpy * j jj Ja-La-j Luupj (SjIu^JI) ^>jp*xJl 

.SjluSCJt Jj^lj ^pc^aJt jjJt la « *,<a ) ^£jjUj ^ j^V 

: (Control) jj • 


Ctrl 


jtjjl jl jj ^-o J— 1^— >)j j jL ^ d>.»> t Si jjj 4»wjo jjJt ILaj c( Ctrl) _ ojLax>-t 

cA jj— il U_ ;U^>- ^_X^o iiL-ft L^w>- (. Ju>-x-U OwbU^- oljLw>-t ^jLit i>- jJ jjJt tUA jj jJa ^jPj j^>-l 

Lo jLSL jJt ^j-2j ^jJtj c^Uj>tU— wvit jS t p x*sj6 ji^-l ^^It io^itj tCtrl jj ^ Ahk^h : ^ j2J Luxp 

— ! ^ot jJl ^ la no ^lltj jjJt lUjfc ^o l^U^LUvj ^xlt jljjVl .(^U jj (J ou j^>- jit oUP Lit LUli 3 ®^L) c^U^tLwwD 

. j^a j^aJt • Ctrl-C - 

. 4Lp jtJ L J a.ini- ! Ltrl-S — 

. j^*l 3^*^^ jJ 4Jl>-u) jt ^Lgil ®jl^l, ! Ctrl-Alt-Del — 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd $liilt JB* 


: (ALT) jj jl Alternate Key iJU-ljJl oLJLwJI jj 


j— ^1 jljjV ^2^3 . wj Ju o j Jcj* 4 J Ji^p V <!***>• Arl jjj lift jj b«bc 4 ***j jjJI llft^ 

JJ luLvflJbj .jljjVl ^$L jjJI l<AA ^l-l ^c ^y I 4*15* LJ L^W ^ab jJl jl$ trl jj ^jp LaJL-I |^5*j 

. ^j-w^Jlj 4jjJpcJ^fl ^1 ijJ jxJl 4jUl jl* Alt £0 




1 start iiljJt J\ *lJbl JJ • 


OlSljjJl ^ jisJj c^jlilt OU- jJ <J jJ^Jl lift wlp-JJ ^ J CC*i J^JjisjU Jit JJ OjHj Jjf- Jj Jl lift (Jpj 


(Start — l*bl) 4llS ^jl j Jil jD ^*b>elU ^Hl jJl ^UaJl ( JJlo jjJI lift lalp -Upj cL^l>- jJ ^Jp <d>ol 4^.Lyall 

. ^$121 j J5ltj 

U j^LJ jl ^JULl ip-jJ Jp yAjyo JLft j ti^U-l iftl jt jjl J ^jJUJt ^J}\ j JUI ^J}\ ju <_JL2l) : Num Lock • 

Jai^JlS j^JI lift jlS* ISI 

ciUS (J j*La U 4 jI^ LSnj j^o ^>jl <!*>• d^JLMJb J j^tU Jl>cil bJ ^xJl ^ol jJl J j^tU o^Ip ^>wb>tiwvj jjJl llftj ! End 

.( 4 IP j3 jXl jlxwwJl 4jly» 0.3 Ip) . '^<3 b jJl 

.(^JLp eijSjil jk*Jl ilJL) S^lp) U SJjlJ i] ^>tJl LxSUj : Home • 

.Jp^U J^tisP 25* jll j** \^SUj jjJI ^1 j ** j JpSU ^>dsP ^1 Page Up J jUai^l ^ j : PgUp 

. JuL-bbJ i^elsP ^1 Page Down J jU^I ^ft j PgDn • 

.0 jA jS ^ 4jI^ ( d L jb c jLwJ c jUj) 4^jjVl C^Lftl^-'bll w\^>-U 4^ jl"l IXX^iT ', 4^jj^I * 

4 _J 1 p ojJjll cij.J-1 yJlptj p_2j Del Jl jj jl J jLl eBackspace j>JLj 4^^^ jj Jl lift j 40 JU-I Delete J jUa^-l : Del • 

. 4^jb5* ^bjl ^j-vyJj 41«^l jA f'UI ^j^aJ JowbcJ Jj Jl lift ^>wb>tL^o La o^lpj coAxj Lo ^S^mJ 

JL>ll U 4j1 J_p j cci j^-Vl 4p 'j^yf eij?- JU-^ JUll LJ jjJI lift j t JU-^I jl Insert J jU^-l : Ins 

ff J|jj^l ?f SJL>- ^JUI Ins jj io^o jl 1^- jl-l lift JL>-^J il<>ju 4^1 j ^ 4j^Jj c^j^aJL b« 0 j>- JL>-^ 

.jj^aJ ^ cJ j>- JL>-^| ^JalyJ ?? JL>-^I ?? j ?f J|Jj^fl ?? (j-* J f J^>r f 4Jl>- j 









yl^il^yUdl ^ y^Uil^Ua JiajtjM 


jli JLj> JL>* < 




4_J*P C^wiijj ^ ^xSvo La cJj 


lij jju cJIju^I a)U J £jUi1 a^J j^& jl : JU)fl - 

.idLill J^- ^jLoI ^ j^SslI o joM Jl^ i? joLjail o 


jli JLj>JL>- C Jai. ^ aJIp CUiS jj ^ jlSlo U ci <jj5* j£- lij ^1 cjb>-^t a) 1>- J ^Jliil A>- jJ j jivJ jl ! Jl^o^l - 

.Aol^o ^1 jiJl J ia jjLvait ci ^J-l J l^-j ^Lo^U oJou loj ci ^J-l ^Jo Ja jjLvait ci ^J-l 

*l/V <.Alt Jt jj ULp4 j Ctrl Jt jj £* PgUp, PgDn, Home, End Jio IS JA J\ yj\ jSUj Ail co ji'S ^oJbM j* j 

( j^2lj| 4_>l^ JJ j\ 4&%Jl ^ai\ 4_>l^ JJ ii jl C jJa^Jl Aj! Jo J Jo ^oajJl Aol Jo JJ jl jJa^Jl Aol Jo Jjo APr Aol Jo JJ i) jJ>cjJLS" <LiLbJ 

.LfUp Aol ji? Si jod l^Oj^fcO olLlp c^>Jp>tLwvit jdt ^Jao A£>-j ^A oUtJ^>tL^^t dJjAj) 


^jA j . flJto ^ ^ - a a -- 


■i j * <0 1 




Keyboard Work ^hI^JI a**l Jl^i (2-1-9) 


cU*^co lfr*-Q J^oL*jJl AJ j o J^ jpl ©JA Aia LwO ^.P^^ ^yi2i^s*wJ 1 A**»*jL^^ ^ J ^e JJ»vO»l ^\o *Lw**<l^ jt jlp2o o I aIws*>^ ^^A ^» oldl ^Cixo 

AP jjOS gjUil A>- jj£S . (^moI> La j-uao jl jiLooj A«La o j-uS* Oljo-*o ^ ^i2o L^l J Ij^Jao OlA>- ^Jl Jj I L^l jjao 

oljU)fl L 5 2 Jb Microprocessor jbw? ^IU^o l/>bM cIa j ^blo js' jl^- ^jJI Switches Id^M jr° 

Jl ol jldJ ^JUII A>- jJ J ^ jil I ^llodl J^P j J-v 2 o .^Jliil Jp Owl^- ^jJl JaoLjsU l 2 ij Aoloj^^Jl b^bL-l ^ya aJJ Jv^o ^l)l 

. aJp JaoLsiaJlo ^Jj>tL^il ^li ^dll ^biil A%P jo j^P j^ou ^w^ld-lo jJl ^lUll 






JUmJI jJ S Uail / JiiJaUbll JliSl 



y|p*2l <uUJI >» y^iUliuLfl 


I Ji jjjaJl l*L& j^SvJj J^! I j jilt ob^jjVt ojj^Jp 4j(wb JJwO ^JUU i>- jJ JlSw ^Ju < 

. Ju^ail SJL jiaj £o j*jfcUx)l ^JL^tLwvil OwIpLwvI SJbJL>- ^oLLj SiL^I ^P- 



\ 

Keyboard Connectors feuliioll d**J J_ua*j (3-1-9) 


^11 4»Lws^? jJ Lv2j! ^ialwJj . wUl^j 4JL^P L^2jI j wliwO jS> y j-wO-SvJl ^11 ^Jlill 4>- jJ Ju ^ jj ^Jo 


0^"^ • 'Vl™J 4*wu2j J* 





Keyboard Company 2* iaad\ (4-1-9) 


1 ^* 0 w\«& 1 ^ 1 * ■ 1 S' ^,» . -.’-j I 

HP - DELL -IBM _ Lenovo _ Easer -Toshiba _Asus-Sony-Apple Mac-Compaq- Verbatim 


Keyboard Crash feisLkJl da»U itiLiJI JlLtiil (5-1-9) 


— ! L* ^j\P gjUll A>- ^xJt (JUap'V I 

. LgJ . p -Up *)! ^jLLo ap jl -U>-! j ^buLa " 1 

Aa^\*v*> tXS'lx)! * • aILs^-I o-L& ^toL&lt A^ Aal^cJ--*<! ^-\P^ c— > ^J ua^Co -Uu 2P “2 

l^Jp jsl ^wJl jLAJ! jJ! c, -w.Jl . l^Jp -Up ylill ^j,<QXi 4 jL>sJ^wc^ I ^Jp ! • 

. jJaSil f'lilj jUJl ^4iU aJs^Ijj jLaJI a>- jJJI I 


0jUU a^ ^J u*S* aLsp^ ^11 ^^-oL-UJ ^pI 


^JUU a>* aI^uL-oI ^w\p ; 


A>-^spI jt J~&l juju! J^> 


KEYBORD ERROR OR NO KEYBOARD PRESNT ; JlJL£i)I j up aj^I aJL *# ^11 j^J? : JJa*JI • 

PRESS FI TO CONTINUE DEL TO ENTER SETUP 

( j^UM jjixLL ^jUII a>- jJ J^S* ^ -iS^hJl! . ojliJt 4^UL( aL^pj ^Jliil a>- jJ ^ )1 


-\ 5 "bJl ! *\ j>-^H • 2^0 till A>- jJ JJaP Jol^Jt jj ^>-\P j\ Juya$ ! . Ju^aj V A>- jJJl ^oLLj JlS" / ( j^ju '- • 


. Jpl jaJI 0jUil uLlaJJ . jJ 

^1 AaL5 jJt ti Ajj-Ul AjL-ygJl -U V IJJ <-J AlaJ jit oLi jiaJl ^oliil A>- jJ jU^j • 

.^t— *>j^ftj o-Uju “1 ! A>- jJ ^Jp Aiail^croJJ l^pLjt 

aa ^t A>- ^JJt j*. j pJ lit J a>- ^JJt oSa JJa*J Uad-t ^JjjJaj -Up o^Ip vJq ^xJt j li oUj j-tit c— ™2 

.^jj-U-Ui j-U*cj J j^c^Jt jt jJaSil ^llL LgjLliJj IgJ-JLiJ ^Jp <w-s^ 




Mouse djlkll (2-9) 


ciwo jJt 4^>-l jJt jiJtj jw»llU Ujwb Olwb>-j ^J&-\ (]VIOUSG SjliJt 

. j*^ v— £L^*X\ ^ 4l>&P^ *L*s^l V^^l 6jbJl .<ApL*w« ^ria^ ^ L^xS* ^P LvoL-o! 

jtjjj jZjZ£\j> JjI £jj ja < t ^»\j^’\ <j Js>-\ j jj CJlS"j o jLilt £j JbM ^ • 

j^l jjVI ^j^uj jjJl iJjfc V g«Oj 4 -L>&*j Ja^jVl jjJt Jt^Ll^t jfJ jfJ (^| jljjVl ^*lP <bL>j (j^J 4l>&P 4iL*aj 

jt-^Vax)lj oU jJt jl e^UJVl oULJal) jljjVt ^SU ^jOl£j (.%£■ jJJ iLli j jivJj jljjl jSS'I ^p <£y£- 

^ja JlS^ ^£*bl ^P ^ ^>lp ^JbcJl ^ BjliJ ^(jJt jj^Ja.ll i>lJj gjjlJ BjliU • 

<wJbcJl 4 j j5* vJXJ J&J CjUb j-jLo 4*5011 Sjj^cJt (J ^jU^lxJl jjL lj ob^>cj jJ *bjij J^UvJt j5* ^ jj 

^ ^ ^ ^^***p jtS+ A <wLb ^1 6&\ ji LI ^J^c^wvj ^1^ c ^f^LwwJki ^JwJ ^*J! o ^ ^jA L-L-l 

^Ip 6 JjV Ojli jij ( VI ^1) ^rw>Ul 0*L& (wJbcJl 4-> ^ 



Mouse Sjikll .Al^-il (1-2-9) 


ojliJl 0^ ^ 


BjUJl ^a jjjb BjUII J^-b B J Jp BjUII Jp ci ydl J ju^oj Mechanical Mouse SJ^bUI BjUll -1 


• jt^^"*** yjHJ 






. j * jj - ^3 - 1 ' 1^* a3Lu2**-**I |%Jo^ ^J x«Jl t L^* 



cable 


left click 
switch 


scroll 

wheel 


circuit 

board 


prism 


outer casing 


Mechanical and optical mice 

left click scroll wheel 

right click 


mechanical mouse 

(bottom view) 


right click switch 
encoder 


forward/ 

backward 

roller 


ball 
(rolls on 
surface) 


PS/2 connector 


USB connector 


cordless optical mouse 

(bottom view) 


LED 


camera 


light beam 
(reflects from 
surface) 


rechargeable battery 
charging heads 
signal antenna 
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Mouse Connectors a jikll J-ua*j (2-2-9) 


jl J -a ^a y ^1 SjIaJI “1 


_)l jj jJUI <LJLd J Jjj jl? ciJ-L-u Jwb OjLiJ! j! “2 


. ^Jlk/3X»q ^jL^vvul o jUJl aS aS***»j ^ ^ 










(Speaker) ^klouill (4-9) 


JJ J,l o j^ai\ o £ O j^aJl y-l jj ,J ^1 »l ol-t >- j j*» ^yb olpjj^Jl 

jl o y jJJI jj^J? Jr^ y J-*** j' • Audio Port J Ly- . ii. d ' yp 1 ^ ^ 

. Wi-Fi _)l 



(Trackball) ^ull 


^JL^fcUvil j^Li aILs^ j jisJ jlSJ SJj^wvj l^. ii ^ <w~w*j BjliJt ^ 

j js A*j U^L ia2i o j^Jt jtjjJb JuoUcJl ^JL>clw^<JLJ ff ^nJl B Jb>oVl o JL>- J O dllJllj Ipj J^wflJb 

t j objlSOl JUJl^tl) |>JL>tLwvJ jljjl lij ojlil! lo JL>- A^tJ oJL>- jJl ojlfc j iiwi ob»-LwO <j (jT oJL>* jJl 25" 





(Scanner) ^*£11 ^uloll (6-9) 


olJUiJ.1 j oU JU-il j (Optical Input Devices j^ai) JU-^i ly^A as~] ^ j j^ai) ^-lll ^ 

ULp -b-bJl <CU (. Ol - UlxJ.1 jij^aj <C*S"La 4**L> jjbj J'ill >— <.«.m LM (J,l 



(Bar-Code Reader) 4 ^ 11 3 pjU jUa (7-9) 


jl j^2j j\ {jA 4 &x~*a lo O^tji J-naJI jl cJj ja 1( t ^L%*Jl Jp £ jil £ j^Jl B*l ji J ^wL>t 

cJ^>" j)^;)l Bf't ( htmap Image) <ul a.^ a>- J d <*—«*■*» UM Jj 4Jl>ojj 

! J Jl jj^aJl olft 4js^* J-U ^ ^2J B^ftUM ^a| jll ^j/3Ami j wwJj J}a,s2*K c y j)*/2.)l ^yolll 

Jl Bjj^ J£i Jp bS ^- til ^ j^aJl Jo^>td ^oU jJI lift f . Optical Character Recognition -ORC 

*xa*£ ^l chernet (I jjsjvo j^p ^ j ^1 ^ Jj-Xa^J J 4*»o J^l^cJl 









^ 0 43 Lbj ^ *X> ^ C J^^a)| Ji*w0 ^wLs^jj ^^P ^ l J^ J»s/i2»«.) l 1 I 4* * q3 J^\ **2 1 j'LO^^Jl 

d^ULwJl o Jj^bii 4*^3 jJl ij^ULwJl ^JuL-oj ^j/s.x.} aI jj>cj^wol <_^>- jjo o *.A.>sj (. (bU-f j j\Jl^\ ) £ bjJ ! ^UajJL 3 ^' JjS^Si ^Jp j^^aJl 

Lftjjj^^aJ -Up oj j^aJl JaAw^J b L^f 4^*3 Jl <Jl3 Ij^liOl Ji' Oii >^1 ii J^il ^UJI J*J ^ . omkJl J oULtJl : Vi ^ ajyj.1 

. Lgpl jJl c-2^b^>-l ^Jp 4«w<^3 jJl <*Zj\ j-\»oI^)1j ^\jL& ( ^enSO] ) j ^M«£*w i l ^$»wvJ i| 4^-- jji ^Jp ^Jt> c I j-\»ol^Jl Jp-b ^i*3 ^Jp 

jij+* al)l 0^1 JlLo ^iVl Ji^wb Vjr^J 4*31 jp ^ JaiJj iJjj^SsJj 4 JI : iuJJ jJl I j-uslSsJt jl 

SiLb^! U ^jUJI jl o j^aM Ju^c^J jlSvoU 4 JI J l^ xj oJxlo c^p&^pI SLJjLI 4*woj jJl jjj*/aill oVl . 4j~LiJLJl 

. jj)»)'^ll j-\^| Lgpl jit ^*3^S^\j l^al^c^l S jS*b 4^- j-»L> 4 j23 j^: ^^Jl l-Lft wJp'< ^jIj (. j j*/a.U 

dJJLp ji ^bJbj cl^IpLi? Ju3 1^3 jP jit jS> <~bX>-j cjj-yflJl j*j iuiJ jJl ot j-^l^jl JlS" 

wliwO J}J ji? J^P jJ J^^SsJl ^1 iwoi jJl ol JJ* l^Jt Ju^ ^ . Ig.s^wO^- ^ ^bl o-^P* jl jJ jUio^tj 



• t^-^l J ols* j-iJt iwoi jJl ol ^rualivJt 4pllyaJ (jp- 0 j^S" oL_S" j£* iiU-A 

Canon, Nikon, Sony, Pentax, Olympus, Leica, Panasonic, Lumix, Samsung 


Mamiya 


-H-ASS-ELS LAD 


J&s~ 


sinar 

EbQnv ALEV 

v Or SlMTZERASt) 


PENTAX 


FUJSJ=ILIVI 


OLYMPU: 


Nikon 


Polaroid 


KONICA AAIINOLTA 






(Joystick) (0 *nViH Lac (9-9) 



,J <U-U> s ^vmH OlJl>-J J^S’I ^ ^*ivPsi)l Wap jO*J 

Video ) j (Play Station) ly #* 1 J*>U ^ (Game Controllers) 
^p ^ . bjjUp J LSW« l a ( i a me 

Joystick kX&Jk! *3^ 3ji*A 

. Port 


KVM Switch jl** (10-9) 


UIjJI J^-t jb jlS' lil ^UaJt ^ jJ I ^ y* ( Keyboard , Video , Mouse ) J jUa^-l KVM 

^\Jj>z^\j JS\ j\ J&-\j y (J dii ^Jo wbwbJl 4jjJ li dUSj C l^P IwLju jl 

,p\ J\ j^\ j Keyboard , Mouse , Monitor 

! Jo\ yd\ J I ^ 

100 ^ £y> ^ ol ji J^-wv Jt (j\j Jjfc (. ji jw> 100 ciJjjJj ol ji jw< 43 j^j ciiJl j Ju^- ! ot ji j^vJU *1 

. ! < jA jA jA I 4j 1 ^iaJU ?. yA l^^Jo *UJjj j3j^j \^jJy ^ jjbj ^jUo i>- jJ ciJil jl i>- jJ 

.Ja2i o JL>-I j ^oLLo 4 p- jJ ^\Jj>zS^>\j ji JW 100 Jl <j 

Jl jk I AibAl ^iA^j j-° b-A cJ ji j-wJl ^ 

. L ** ^ jJlj 4 J^nJ' 

Ja2i db^oj ^JU 4>- jJ 100 J j+Zj ^ j2j jl ya c (jjVl SlaJbD ! SilSvJl 


. jj ^^vvJl 4^^bbj <wbvv^L<^^ s/i b. 1 ^ y} ^1 b^2J I 4^ ^iil ^ jfS j £ jwJl ^Jj2JwO ^jl Aj . J^>- 

jijWJ j! 4 JLw- j (ji doli li| (. wUd jJt dj^pVlj Jill (3 • jJt 
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gyjAAll Jl yU jJI 


uljiu2l <ul4JI ^ y^y yLd 


LAN/WAN j,> ^ KVMJJ J^Jl (IP KVM Over) iKVM -> ^ .3 

. J/&+J* U!w\JU 'jw Jl 43 ^P ^ d ^%*>LwO ^3 jwJl ^U! dLiiS* j <JLl*X^»a ^3 ^fUwJL dU ^ u »wj d ■ 

Jj U j IgJajLsiaj j ojliJt j ^jUil 4>* jJ j idLLlI dljLi^fl ^opco ^ j2j iddll oJL^i ojjl oX& j^P j^t JiSCjo LLld ISj 

4 ^jL( l^-yi jpj 1^3 ^ <j*°j xhernel Jt Jj JwaJ J jS* ^Id^dyyL do Ju^fl j^p oULJl ^ 

^UaJ J ^JJxZ~S\ j*5s^d)l ^\ jJ Jp-V dljJ 4jb>tlwy^n do23 JJ wbj ob>c3 ji ^~Jl co23 jj J3j (Jl *- 0 3jJ^ ji ^w> doji dUI Ju^- 

iojiM 3 jj^ ^^iJI jt-pdll Ju^l jJlo ^ dU t <udJjd)lj ioUJI iL^y jj( .RD] r OpcnSSI: , JuU JlJL^jJI 

-S' ioL*Jl ^ol jJl 4jl>dyyVl do23 SJl>- J d*J J^P dXwvjd iJ j3 J j*-Ss^>cl)l dlu^ojo ^Id^dwyb .4l^dil JLJ 

U >J RDP ,OpenSSH , VNC 


^Jald V do I 4 JI 0 M ojjb Jj c 45wtJl ^UaJ £jU- oLjid J JJddJl ^UaJ J Lkddo ^Jo j! s— JJalT ^x)l dl^l ^j/a..*..* Lul>I 

j 3 jwJJ JlJL%£j O^IpI Jo>P- 4^lwlptdylj dlX^oo \^ . jS> 4i^dit dJ-ft J3 .4^dJt ^jl> ^3 j^mJJ J jJt 

. Joolsaio 

.^ 3 ^1 Jl CD -i Mount J^ dLSUJ KVM (Wm^ I jp' l I J^ 1 ! |>>A ^ UwnJ *11 - 1^1 i (j C ‘ • • • 3 l«AA ^ y<^ J 

y-Vl oLlj^-^l jjjjJl j Rescue Mode , OS Reinstall J^p dJuSU^ £~>- 

.ActiveX, Java jl <. i_u^Jl j^l ^Jl ciLSU^ IKVM : Jj^JI *4 

I*Laj jU^I l-b^o oULJl jJ lZ J v^JJ Li ^p bit-12 oUL. jJsJ£ j^fl pi jjl ^ < ! SjI^-I .5 

. jUik d l jfi 








til L&J ^ jjjj uL£ lJjXJ L» V <— Cu j 

JjS L^JJlxaj A ujLlujLujI Laj A< ~^ <— u£jjj 

^ialli (-ii&V Axj tilljj M| (_u£jji! j dill 




0 


iUJI 


P 








. ol jO ^p- ^5jj^ JiLtj ^Jo 4jLwaJl Sjjjwlll SjL^aJl -1 / ^ 

4j jJ^S j*mi 45^1^ >>— ^\ ^Jo 4 jLws/? 4 .3 ^Jl 4jbwya)f “2 

|JL>- iLji? ojd 4^5 o^lil^Vt (j-Svoj ^w*- . o^P j ^a^jJl ^Jl j>- ^ya jOu j) jl^J-l 4 jL^* 

. < — jj3 

. ( > j4*»o JJaP <LJ ^<X^- J ** P ^Jo 4 jLws^ 4) jl jjayg Is ^1 4*^-^bp 4 jLw^ 3 


jjLyill ^|o jJJ^ll^li^j ^n&itJl 


La^ll iiUall (2-10) 


^^3 OJ 1 ^ ^ 4jLwaJl j*/2a ^j^lSjcS 4X**+ij 4.ol3 ^3 1 4 j l r ^.l I ^L**o JjP <*— 5 (j! tob V 4 j!wLJI 

Lo Ju JUapVl ^h/a~ c^LJISsj Ja . 2 . 3 j3 jj *)l iolijJt SjL^aJli o 4o j*}\Jl ioli jJl AjL^JI Ju*ju ciJJSj l^J j J j>- Ju3<JUaP^!l 
ji *Li! j^p ^a^e^tJt ^ww^ljLl 4jjjJ 4>-l>- b-wJ hjl jl^Ll c-id ^ jo jjfc ciJJS 

p ^ p ♦♦ 

j*-> (Jp Jotj-wJt j^j j-* ti jl^i-l j-« L>^3 < r ^i t £ Ji« iS^ 4>c^lj jj& 

^Jl Juol jaJI J-p j~** j . e^j^UJU 4^-jULj oUpJLUj ^Jliil 4 >-jJ B^L*>t ^jlp ciUjiS". JJa*Jl <^jJL>- 

JlS"LL« ^1 Sibyil J^biit J jL*JJ j^Jj SJjIjJI SjI ciL)S ^ja ^ j^J jl Ju>J>cit 

. oLltj 




JUmJI jit Jy M / griJuhAil Jyl 
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gyjAAJI Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd gliilt J?* 


dUlS jl ^1 B-b-bL| Bj^p-Vl jjiaJ Ju/ai.) ciUij jJjLJl 4 *Jp bJJlS* \^ Sl^ba Jj6 ^ BjIjjM ilSbb B-UljJl BjIjjM -1 

OteU& I *)! 

jjjcJt <b3 jj bblj . j( I ^1 ^ br i*bV 4-L jl? B jUi) jl^J«~l ^ojjxj i 4l^Jiil c^bb ^ 


• J^Jf j^r^t *~ii aJU-ijJi 

^ w^vwJt 4^bl jjP -b*J jl^O jlgJL-l L ' ^ “2 & JL&+A 4jJj t .i^LLl ^Ju^wJ “ 1 4«i^Jli,l 0-L& ^|p C— %L*JyL) ^ 

. ^JJbU B y^Lil j-wwwJl Bj^p-Vt jP jl B j-iLil 

. Vrj^ jl Case j-ull J>u*pJl Power Supply SSUaJI J c~js-3 

ju *1 ^Al ^jli^ JJLtfJ bi . jl^jLt JJaxJ bUS (w^vjj ^-LkJ jl j j3 JJaXo -Ub jl jroJU*>L 4*b>-l-Ul jil Xaj& ~4 

. Ji^^dl -Up b j*p jwWaJ wb ^jl jil I jbS" jl £jb>eil jJJj ^ jbM *1 jil jP- -lS"bJlj ^ jP-Vlj B juDl 

Ojl j^ 4^j3 jjP bl . 4^ j*M 4 Ja.tf.ll I ^1 Ojl j*M 4^j3 J ^*P^ JUP jl^jM (J^pL ^ ^tf*J jl^bb Ojl J^tJJ <bbv^ L^mS' jJ “5 
j V jJJSj . 4>-j3 C-ul^ j^3 60:85 ju jj^J jl S5* jbl Jjb l^P ^gppe^tJl i ^ ynbLl JuJLb ^l)l Ja^*> jJl 
|JL>- iJlp j I JL>- S^atfpeJyo ju Bjl i>-j^ ^jjLj ^ . 4p-j^ 125 Bjl j>- 4 p-j^ (J LU-b Jwwu jl iJjj^J^I jj! jJllI 


4tf^j^ ^tfJ jl^jb| Ju^vCjJl JUP j 4^atfPeJy« 43 j^Jl Bjl 4tf^j3 j b-UP ^LwwtJ! ^Ju/g3 j^wb^- IwLA J 4 j jl 4^o-Up Oy^wJ. 

jt^tf^ ^1 JUP . 4jjI j^"l 4^JL^aJl w^u -\3 6jl j^bl lA* O j^Jl l«-b&^ bJol^* 120 jj^ *)iaT 1 4 jjI jP- 

JJa^j ^1 j-°J IgJUa^j ^1 iva^j i>-j j^a ^lwb>tl-y| wltf3 . wbj^uJl ^Uajj i>-j jilj SSUaJl ^^bbl 

. ibLpI 4j^b jjLw^>- jJJb jjp ^Jju bj J^JI jP jlfs^l 


. jbxJl ^.wwobl jI^>cj ^^^Jl ^b<J>Vl -U^l j jJ I jl 4JJo 4jb ^Jl 4*J3*S J jbxJl -2 

Ijl j-p! b Ujl j^ V jP 4 JjIp 4jiJa ^^2JJ ^jI j-jJl JJ>b>- ^Jp jb^Jl ^-S^Ij^j bwUP “ 1 ! -bSblll c^by*>! ^ 

jl ^-UaII jP jjjJl jl 43 U 2 JI 3jj^ <A jh\ iibo Jb jl^>dl iy*> L«jLl iibil j oIp jiJl ^p^J jb^Jl -b -2 . jl^LL 4 JLL 

s^l jjJI jJI Oy 

. Printer £*AkJl 4 J S(L2i-lj jUJU U-U;l j£% II j-u all -3 


i-lji Jp ^JJsl 4;1 Jl ^y-l J U J Owa^it v 1 ^ 1 ^ c?*^ jU 13 u^ 31 ^ -4 
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gyjAAll Jl yU jJI 


UljiUtfl ljt&£ <UljJI ^ y$MiUI<uLd glUP 


JJJL> <w*y*»bM ^ jjllU j^-aJI j| Lgjwo BA^dl oU'y jJl ‘LX'gil <U^byJlj ji?b>dJ ojbj Ju3 ^ 

40% 4^mJj y— j-o-P 

4Ja*> JS' jbAil ^Jljj ^ ^iill 4jsjjla})j ^Jl^ua jbAJl ^Jljb ^b&)l “1 I 4X^usJJ oA& ^p *»— JbdD j ^ 

t-\j^\ 4^b^?l 4 jL*^ ^1 jL^jM LoAUP AiJAS^ *L*£^U j ^*+> I 4A**> ^JiS^ 4-J^nll uLlta 

Sf'jJjT <wJ -P >X>- jjj 1A&. i? jjLsia^ 9-1 jt^bl *l^>-l jbAJl SJljV 4A Ju^adlj . jL*Jl jl^jbl 

. { jJ? j*S\ IaA i*a [>• ib jjLyail jUJb 
* ^lA^6X**>l ^Ap A*P JflAd L^l^xJww^! ^%Jo ‘ * — ^ O^jJ^- Ad l^Ajld <J)! ^1 1 4*jld j^Jf 4»JiP^ I ^1 A^sJA**! -2 

. j£~\ S jA 4j V I j JJAj ^ ^w>- L^U-1 jlgp- J^P IwL^J lA& ^Sj J^SvJj jl obuliaJl cjLiiJj ( j*AS* -3 

. 4JwO c-> jjjJb jl y— ^obb| ^lA^fcAyl *bj) J^£>-Al)l Xlf- -4 

; i^wO 4 jLS jJl ..~I.S j 4-wwwJabAil 0^b>sil “3 

4.<.l.*/2ill ^d^M ^ d^bLyyil ^jlAUd ^1 ^ ^ ^|n>lAj| f'l^y** ^*wyJaLyxJkl “ 1 . 4 J*^«mXLI ^aLww* 

. ^\^\J% 

ca^^^Iaa)! Abb ^2^wJl Abw^bb . bTLwJJ I Ad idlyaJl 4 mww»«J^Lw^o^ ^^J l ™2 

bJ^ljl 4«www«j^b^0^ ^ll ^A) LoA^P <Ad ^LwwsmJ^Lw^O^ 1^ 4wwvvvJ^ ^ ll 

. ^^Ly*>^Ut ^ j^Jl 0^b>-tAlJtj olilsat ^ 0^b>-tAlJt OA^ 6 jJ^ 

jl ^j^y^bjLo l^- A>-^ ^Jt Sj^>-Vt jl Lj ^ d oAa ~ 1 ! ^JLSLtil oAa JlP y^JjcdJ ^ 

J j^>- o^xSsj A>- jj j U ^ jl /^Sv^j j^JabjLo l^d A?-^j B ^ru5" O^T iiU-A . Zy^>-\ J ^-J^bAil ^ j 

^wyJ^bAll /^3 jj jiC; Ad <ALLw5 oIp^^wJI j Jt ^jbj c^U ^uiJ AiJ AS' j^-I 4^jAaJI yAU ^ aIiJI _JAs <— ..^bbl 

|>AP JusiaiVt J^5 4j| VI j-wyJabAit 4 aTj Sjjj^o l^U 1 J JP'Aj Olpj^yJt ^AUO I jl ^-P jJl . 

. Ifci* ^'/^' 

Jajl j+Z Jt 4i2Ja.Aj y— ^ybbl jAyUo bs Jl$" ^buj A^z^Oj j^>"J ^^bJl ^ jS- 4jld jJtj "2 

. 4jjIS* ( j^JabAit ^ ^d j-wJ^bAlld 

! jLJl olo ^A P l . m^o ^a>e^Jt <w^y*»bL( li yCj* Ad ^xJl JiS^btil I ! LgJA 4 jIS jJI 4*JlS j ^b^^SvJl -4 




JIAmJI jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd $liilt JB* 


. jLJl ^j,i 'aJ&c^j ^IIp jLxJl * - ~L Jj _a ^^.xj! jLxJl o~ui ~1 ! 4 J^jJ.I * jLw*« ^ 

^yOj C^ij ^ 4jUi?tj ^w^bLl JuJLtJS^^j dJJij JlS'LLo Oj-li- JjV I <w~wJl ^wl^tLwwO Jjivj ji -2 

. I <-Up 

ot ^*-> jLgJ^-l jjiaJt Owbwli-I oL^bLl ^ SSUaJt j -1 ! 4lSbjJj qX& JlP <wJJbl) ^ 


^a w*s^vj •AXP I * * — ^ ^>X&^ <Z +£ ^Jl cJ * . , ^1 »L.| ^3 <»— bb 1 ^1 ^jA “2 

4j ^SVt SSUaJl oJjfc j j5vJ w\i I jJsj JujLbjJl wbu SSUaJt Lo 4I**> ^1 <UjjI SSUaJl 

. CO j\j 4^0 ^| J 


. ( Stabilizer ) ^Uj^Jt jUJ -u^> Sj^l -3 






xs> ciUSj Crsg ^Jp cJ ^iaJt jj j jJI J 4iJ ^(ESD ) ISCjb^^fl jup -3 

. oU j^o ^1 Ju3 ^XJL^j -L*j SSUaJl ^JjA ( J^A, ^Sj 2 J^-J ^wlp 2Jl>- <Jj i—^bLl £« JloUcJI 


( j^ i*j jl <upUL 1 V U <iJJS j oL-%*>bM l^- ^^ill ci i>-j^ "4 

. 6\^\ jJp I ^1 J\ oblJI 

C» ■■«»^~ <wiihX^J. O %*fT j£ ^ItA^sJww^l <Aj 0^^ t^l I wLs^ i “5 

. L^-oILw«j^J APtXjJj 4jwL>- V I J 
^apc^tJl <w^*>bL( <JU^ ISCol^^l wLyi o j^as>- -6 

. 0jjp/3.)l ^ lS^)fl -W? 4 jUpI ^1w\->cJ^L £zj\ jJi Jt Jui> dipt jA "7 

jtJj Oj^aJt (J 1^ jJl j-**olo ^jA l^*-w*>* ^ J-£J! ^iLwwO "8 


. l^l^*>lj liLt^l jUa>-Vl Ji^»>l J5l j^Jlj oLil L^Jwo i>ti jJI ioLS"j Jul j-wJtj ©Lit "6 

^J^^jwvvj. 1 ( J»4 jlfi-l jjNr<3 ^P olll J ^Jhj! J»wj| ^,^V>I “ 1 ^i^wil S^lw 

iojill j-u^l jit JjO oLi.1 ol) j-^o - 2 




. oUUa-JJt y 31 j&'i I "3 

. y* L > y oL j yiit ^3s>- yij^ dUSj jl£>d) s-^Jl ^ Jil ^SLjj ^Sj o^Ip -4 

.<w~*»LM lo jS oLj ^titj Jut ^w*Jl <^L>* <w%£ "1 — • ilSwil oAa 3^ <wJ-*iUj 

J&-\ l^i Oj-Ip- 2Jb>- JP^ JJ^ 4 jLS 0L ^Jliil A >- jJ iJaubJ ciLl^^Jt ^ LLjb>- *UaP -2 

ioA^ei^it o Lit j j5sJ jt J2 jJ* l^jLi^o ^L2J1 *L jyyp ^ jit -Up JbLl 3 lg-Lla^j j ^jj3 ^Jliil a >- jJ 3^ ^Lj ^Jdl 

.SiJiJ 

.ISCjL^^J fiwll j^P 4 ^LoJL l^jLlaJu l^ul^>-l ^iLSCiJ <wPt*3 (^\ jP^J yz£ij3\ i^%nLM oL j5v« y? yu -Up - 3 

. <— g.Jalxll aA^ju ^Ldl -Up <wwjLM i— g^la<Ti <u^LM ^1 jil p! Jj>c^wol -4 

.O^L^ ^itj olSUaJl ol i-piaAx) 4^1iLt JuL*> jJL Lg-LlaX; jfJ jl^uM Oj j£ j iJXoj ^3 ^ t jpj 2JLL i)jl^>- y? yj wUp - 5 

d->^Lp ^0 d^lj ^^1 OwLw^S*! k\& ^lll *■ J,*JL^j) ^«JwJkt Jut ^1 wL >c Jww«jI *, ^ — 6 

• SJUi v *Pj 4-L^ j-P jjtjjJl dlL Jlas£ OljUJl j Jut j^JJ lg^2 > yj Xs> diy- 

Aj^Vt <*iUtalS3 <—■ Jl^lt^ c_£ ja 31 oU? J ! j^p I^Laj Cj^^Vt ^jij^" yij^ ^ j-P'^H <Lj j*X>- 4jL ^13 j “ V 

^-Ip* dUi5"j . o Lit ^ ^Jl jl SJjjudt c-i2^>Vt jl^JM ^>-\p jLip^I 3 

. {j* Wj^ 

y ^ 3 ^^LLt ^^p 0 ^p^^t ^^t^^Jt ^^>t^^wvJt^ ^^yJpL^ i tj jLJt j ^L jl to\j ^1 Aj ^^Jt 

.4Ju^jL l^W3^ I |t-P J ^jy3w\^cA»wl.t j-U^Jt lfrbl*J jlfi-t 


^0 J^LdLJ o^wi^- ot jlas>-j C-oU jroJ 3 Laj . jl^jLt ^^L^J yj j jl^-Lt 3 ^uLo JUapi ojwi>- -Up ^ju 12 jL^> L ^ 

. dLjJ ^*>L)uJt wip-l 4^-1 L SlSwl Jl>- 3i jiaiM oJ-A SjI^ 3 J-v^J L^^cj ^w^LLt JUapt 

? tSL 6jl^>- 3 ^LSLLo Ojwip- 4~j * [>gj ^^L>uJt wb>-l L SjL^p y*i j ^ ^ 

jl^jLL b$y >- ^lt ^J^wwit Jul^ejJ 4jttoL^ JurO-xJl 4^-t y ^xi! 4j^*wwJ»t Ax^Jp y& jL^jL^^IL ^ y £*j* j^Vt ^t^b ^ wbS'DU “ 1 

. l^JJjwUj ilSwit &Xf 4^pLL| oU jlxil ^y>y ^ y> -2 



JIAmJI jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


y|jitfr 2 l ijt&£ <u!jhJI ^ y^UI iyLtf ^BCs^ 


^ ^mJI 0*2*Jl jA j\ SJLSwlI ojli Ji'Ltit JbJlxJl £0 JyobcJl OL> J^>- jA J* J( J jJU-1 JL>-I ^IO>tO»l -3 

.OJJu^l JjJ? J* 

OUSj ( ?RCkl ) jLgjLU ^uLsaJI jiVt 63j3>- jil oULJt 43>e**J Jii^ej ^ jjb jl Jo)i J jJjM oOfc J^Ja.7 (J *jJl Ju3 -4 

. ^L^>y I oLU*p *\^\ Owl^- ji ^ISw^j ^1 ^3liJ 

4j( dLtJ ^Jl *lj3>-Vl A>-1 4 J|jI J^b>- jl^jLlj JtblxJl 1 00*0 ^ jjiJ OUl JuOlJlj SjjJiu ^ jJSj -5 

^lj Ju^2j JJajJ 'y ^5 Oub 4»l^o l l Oil J Lo jl^M ^3 ^Lj a\j<X*0^ aJ^oII 

. jlfJrU Ji*UJl 

^ISvvdl dO& L?- OL ) yfi ^ ^L>JL>S ^ 4»1^noJJ iw^Lw^l 4*3 ^%Jo y jAj ^Jl ^ y*t ^ 4-L^oLl /^P f'jjZfA 3 j**vO ^ ^j2j 4jI^*J| ^ “6 

.iliLtil oiy 4^0)1 Ji'Ltil Oj o3Uo>^(tj joil lot S 3 jaJI ^ j^l 6 ja OUUI SlSwil Oj jisJ 


:<d <Uj^Io ^-yLi“U 4Ja-ptll 40J| Jy*J^- 0>Ui>-^il Ji ^ 

.iub j^^Jl SSUaJl 4 jL?* i?j yJi (j-° "1 

.(J^3>t**J j-^Up ^1 ^jlJbU O ^-yL^-l ^j^JJ3a ^j+JLi ^P ^ "2 

.o I ^jO*j ^ JJl SSUaJl Ja>- jj-wO ^P ^0*^15* jl j^>-l olS' j JOO ^ -3 

.^^saJI j^p o j^*>bLl -4 

.ejl ^L-l Jo^ ( j^?i.>-l -5 
. 4 j^w« 4^j3 32 ^^JsaJI 6jl jjt- 1 4^j3 I <w ^ “6 

. ^y^^ltoOl 0^1 ^^P taXpLwJ “7 

.SJjUaJl ^j-vO ^p jljlA^J jOs^o ^1 3 ^Jlp J5"lJ -8 
ioJlxJl JLpI ^jsJI ii Jjjjl 0^ ^ 

. 03 ^Jl cJl ^y*>Ut-l ii ^JLP “ 1 

(FORMAT) j^l JlLo SjL^aJI i^-jJI j^lj^U ^ 3 -2 

.<wJ-vaJl ( J^P jill ^0 JyobcJU 6wLwi-l ^1$ yu* -3 




J Until jif M / JriUUil JlJtfl 
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Jl yU jJI 


yl^l^yLdl >» y^iUliyLtf 


.0 jlil ^jP OwLajj Os! jJ lAwbwlij u O^ jIS" ^Jp SiaibdJ -4 


j^Lyail ^wbco ciUJi) c o^a j! oLw>- SJLwo ljuV ioU SSju jUVt olkLx^-l jl j JbV I SiL*p Jl^ jLjJ JlS" 

JilapdJ jUI oll?Lx>-t j Sj^>-Vt ^ JuaUcJl ^ S*u$ iib^3 Sj^>-Vt SjL*p -Up li jUVl oUpLi>- 1 Sl^l ^Ljj 

; oU?Lx^-^l oX& c l^ip JyoUJJ jUI oU?Lx^-t j I^Ip 


! Jlwjj wLyi jlol olbU^I -1 

jLjJi ju*p ^U jI iojpg^ji / j-wJt <--^f~ «A 

jJL Si ^-I p .B 

J ^ 1 «sX^"! sm^L &w sI ^> 2 j » 0 x 

*\y>^\ J 0 JU 1 I J olSULl Jl^t .D 
^1 jjJt Jp j/Ul j ciJUS ^ Jio) jJU i^LJ-t * 1^1 ^jlp .E 

jLvJ^ft jJ j obpc^tJl j\ S^jliM jl ioj^SsJl ol ^SjpJU jLgJ^-l ^jiOjyu ^JLP .F 

j-JiLll ^ J)*, rg.)l ^ ^vw^nwwJl 4 ^-Jj Jj! ^wJl ^ 4 j ji? jJl ^ Ojl 4 ^ww*jI_u ]1 4 >y^yJaJl ^*JJ jL^-^“! <U^U ^ 5 s ^3 ^Js> .G 

! JywJj SS" jjM jlol oU?L^-l -2 

45 * jnM ^Uj! ^il j^wwJl P taUJl nLJl 43 lpj «A 

. ^S' jS\ j ^iUJl JCP ^Jijj ijisJl^lt ^\y>-^i\ JyobcJt .B 

; JywJj S^JaJI x^p jlol olkL^-t -3 

. J ^jSl ^ 4 j ji? jJl ^ Ojl ^>JJ ^x& «A 

. 4 -Jlp j >• i X a$ ^Jyyi-vvjJl JUP *B 

t y 

JUacill djLua jjLio (7-10) 

l - 1 

. Sj jJ io j^li.dl jJ Lgjwo JlS' SiJijj oUjiCo SijA^j ^LLIp -1 

. oX>- ^Jp jjiCo JisJ J^-IjlII jjjSc}\ cJ jl -2 

. ( jya^-Jl l^a^j *j> ^tj^>-Vl oAa Jyobco c-ij 5 " Si j^o Lpj! <w^ ~3 




. Ji'Ltil Si -4 
. JTUit J^ J ^UJI ^jLS\gs -5 

dl^a a <iic Jljaalil *d-i^(8-10 


jl Keyboard Not Found Jd» SdldJl Jp dJU ^ iai^ ^1 J$L- ^Jl LI SJKdll <u d^ jj£il jujl^ -1 

. otji^aJt La j-Waj ^Jl 

UlSLa j 4JL^ Jl*j jl JJLidl ^>Uaj jl Ja^^aJL jlfi-l JJLiJl *Jb JUp ^a JlA SJlSwLl l$J ^ 2 J ^Jl SJU- jit JbJL^ -2 

. oJlA ^0 ^xit j^-Vl AaI jijjl Jj J^- “3 

. Ja^vaJL SJLS^til ip JJ C-owb>- ^l)t ol-b»-Vl JbJL^ -4 

alA.V. n l l j, iijlkoll jlo»l*«]l(9-10) 

Jj>cJ oJla SJtjL lio:l ^1 Si \^SUj SJLSwlt jj^> JJ cJJb- ^1 Si yv* L*Jai<J til 

^illj . S^hit J jJLt ^ jf- jl dlLlp . *>Lio ^1 Owi^- jl jjJj SlSLJdt o j^Ji tit . SlSwLl 

. *UaiMj SJjl^cit Sijiaj jis wL>-tj— jJ j^wo-SDt ^0 JuobcJt Oj£S*j 4^a^>c^iJt o j^iM (JjL> L« LJLp 





Jk*Jl Jl Jl) IfpLul j ) I iaiaiM ^ jwuil i)U J JlkpSfl 

' \ 

(PC Tool Kit ) djUoll aj«*l dojiUI .al^ill (12-10) 

! ^p- BjwlSJl 4jjJ jl SjL^aJL ^-^?r j c j SiLwaJl jd& Jt 3^ ApLw*J ^yJl 


Hardware Maintenance a-i^lo z\ i^ac^ jl*?J1 /to JoL*jU ^ 1^1 (1-12-10) 


iw^S" yj J^ULJl i) j^-wJ ij^J?bjLo ^Ij olS j jS^J jl ! ip o^Ipj ol^i« ip -1 



.^Sft ^Ul ^11 (Jumpers ) J| s : (Tweezers) JpUJU -2 



a >- jJJl jJ olij yL| cJLLxS"^ U<2j! ^UiJl SJLp <j io-Uall j^bLLl <J Ju^LiJl Jpl i>J jJ ^y y^all -3 








© jj£ j\ 3 y*- 2 j>" j 3 ^1 U jJUt ^JiAiwvjj : Magnifier): ^11 -4 


. 4j I 4^1^P *U «12j2»wvJ kXd ^lll 



Jjju ji\ j (System Case) ^IkJI Up J^b US'! j&l o^| j S^/Vl 2 Jlj)f j>J^> (Blower) :U/VI -5 


&f'\j}£ j 4s> j*# 3 ^ ^ br oji 31 ^ 



U^-s^Ip dJLio -UU? Uio -: 3^ (jji£ M UsUpjJI s^jucu JUJU ^ j : ( ^fulti Tool ) U$LkjJl s^jucu obVI -6 






UJ Jlifl HHg ffrSB&tB yljiyiil jiy^ <ulyj| >& y^UI <uLd ^liili^B* 



-: j* JiU (Test) j\^-\ : (Multi Meter) ju^Jiil -7 

. Electrical Current o.j ^ 1 *A 


. Voltage cJjiJl .B 
Resistance l » jUll .C 
. Fuses o l ^A\ .D 
Batteries oUjlkJI .E 


.Diodes .F 



wJ-L^A) 4j .XJl c3 A— jAj ^l^>- 0 jl«P »il j\ -U^jbwwA J^9 -8 


. <to 4^. a Ij Lcjl 0 t ^P O^U>>bAvJl 








OjlS' -Hard Disk -RAM s/I Ut ^sl/ - iiUJI ojtf :ioUI -9 

. ( j^Lwo) ^pIjj — ££ jU jLj J j£- — j ji — — ^Uj-/ cj%\£ — oULo 

2 SjLLwJl Olj^Vl ^b SjbcUo^fl SjLbJl Olj^Vl Jaisb J !SJaJ 1 4lg,UX> -10 

. ilwaJl oLU> *bjl li ^LU-Lx^-! 



^1 iiUa] Jt43<mll .a1 4 .»!ll (2-12-10) 


SiUv^ J ioJL^tLwUl o/Vl /&! jOoj ^>Vl jJJl jJ oU^il <w/ j 4JI jl ^JiAiwvj ol j 40 UJ js>- ^UJUl ol /U -1 

.La ^.pj iojUilj ^/jJI JlL« j-^?LjJ1 /l*j ^bb Lbajl ^Vl i>- /Jl 







•B8S'K*o»-r— - 
#8880* • • / }' 
•flee' al Qj_ 

w ' • J ' I 


.iJjj^J^l ^Ja.2.11 ^bb ^UUJl ol /Co JLp-LmJ o^U j^p ojLp jjA Tin j^Wa2Jl -2 

. a^lJoj |>L>sJJl /p Flex ( j^SCU -3 






- ^Dl jfS\ ^>V1 4 ^ ,^^1 3 4^wwo jJj L**JI >.»S 3 ojLp Hot Air ^>1 ~4 

. 4jLw 3.11 J ^lll Oj^>-V 1 jtJbl ^Jj3 jWU jJ&j Ub>-^ IgJlp cJ jjCo cJ ^J l 1 
jjlil 3 L-*jVI 3 ^ jjlil 3 <>£* 3 yt> ^ Post Cards j-u***!)! ojls* ~5 

.oLjlSvJ^flj 4*P jJl l^-J>- 1 5 0 j 5 0 ^jljo 4Jw^Jj SL^Jl OlS* yi> ^jJ lwb>- jil jlo o Jjfcj o^jjJl e^-jP wbwl^tll 



o jJ^ j j5Ll iilLJl iJjj^J^l ^Ja.2.11 jLJ ! o < u*>Jp -6 


4J jj&y I ^Ja.2JJ ^Ull olwb>"j ^Jfcl ^ja JL^jJIj ^UJl "7 



^j 1 o jil jjj^l? 4>- jlll oLw^Jlj iJjj^J^I ^aill SJlj^f ; Gift -8 





Software Maintenance ^Io^IaJI /to J©UjU ( 3-12-10) 


* JUaP i! ^ hi ^ol 4 mLs^.'*> AP OjL^P 


Windows XP -1 
Windows 7 -2 
Windows 8 or Windows 8.1 -3 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd glial* JB* 


Windows 10 -4 

<up |jb- ^ ^juJt 11* : Hiren f s Boot CD 10 or 15 -5 

Microsoft Office 2010 or 2013 -6 
(Driver Pack Solution) _J1 Ji*. ^I1 *j . ^kiJl ollyj : Drivers CD -7 

. iUUJI ^>1 jJt ^ SJUlSo ip : Programs CD -8 


! ol* ^S' 4*1S" ^ j^l I JjU . ^JaJaJl ^IpI ^Jp bi jl -L*j 


: dUJt JJ olkL^t iiU: V jl 




. 4 J jlp o^La ^Jp t .^fT -2 

. s^Ui?^n jl -3 

. iikdl jP JUkVt ^Uo} -4 

.ol^j ^jUj jlSio llj ll -5 

. 4^jp ( ^^obyvi.1) ^£p| ^/JU ™6 


^ja2ll ^.~£ Jii ^ Lilj b*- yJo jVt ^ jill ^j^^p ciLiJl 


Case (^Ikill <LJc) j-.;^n (1-13-10) 


. f-UajJl ^j-wsivJl *UaP ( ^ruaLwo) ^pt jJI cill \Xo !^~5sJl 

p*j jl^>- j^a db^- A'UajJl ^3 ZJLSj ik>-^bA 


. 4.*.;,^1 1 aS jjd\ l. 




Power Supply d21U1 4*30 (2-13-10) 


^Jo O ^P-l J» Uo^lPj SJ JiC ( j^oLvil) ^P-t jJl ^PwaJl 4^*2 jj 4j 1^0 4>-lj^b i^jl 

. \2>y Power Supply II l ya 5 1 1 4.|i?.|i?>cJ.I 0%l£Jl v_...i T y 

l _ r S Jl yw? lw Motherboard ^1 k- jJJI j**j jl ^ Power Supply 11 jlS - lil 


Power Supply II y JJ Motherboard ^1 Ss- jJJI jJ iLu^L Ijl: «J dJUli jf J\ ( Case 




tolll <144111 jk (Processor ) *1UJ1 (3-13-10) 


j cjutil c_~sp . j 4~Sp J <- 4 ^ ^lU* JS" j. i^pil Jp <0 j^UU jlsU.1 j Processor gJUil ju 1-V 

<biLw»sll ^*i(l Olp- pJl ^P OlpL*J«l t j 4 ~a£ ^ c-j <tj <Owal! 55" y^Jl 4P (wS^w»-U <pp 

; SLOX ( j^ 1 — - j S" i*)lj\ 

4 J 2 . ^ . ^4.1 ^jiJl jL«U Jp-Jj L#*^" C-^ 6 * ^P" P^ ppl *1^' j*-> isAs^aptll 4 Ps£a)I (J ^lL*il ”1 

. l^U j J+x £j\±) Jl ^ >1 gJUil J> Jp s^pi dLLiil ^1 -2 
. ^>*^1 4>- pJb pi ^JUlL <U^liM 4>-j pi pS" jpsP pb gJbtll ^S " jJ p lil “3 

n — 


Jt SOKET LjU 

. io j^p Jt jJ ^ ZIF _Jl ® jiaiM "1 

j. <0^>- ^il 4Ji>-^o <—>.*»■■ 4 ^wLvo 6jj^Oj ji j . 3j J^aj! 4^a»*L*> 4 j2j jIsj 4jL^o gJl*i»l LoU "2 

^ Oj^saJI ^jP $1 jJ^Vl UL?-I ^ J^P CjLp 

. 4^5* ^p jlSvo dll jj 2^Uil ^Jp 0^ j-o-U 4^-Ldo io^P ^»Vl i>* jDl 






> 5 * »»****£&£** 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd glial* JB* 


j . iJlp 03 j Sjl ^ JS^\ ^Ixil ^ <jjL> j ^ ~5 


\y\ 




5/n.^ 




L y 


i>* j jil j 4ilSs^ (J J^S lgJLL*l (j ^ jil i >* j jil jLJ jl jlS'U j i>* j ^ JJ -6 

ojjp/g.)l jj ^ SOCkct eUS* j^wJl j^>-bL 4wjJL 
0 J 4j2j jJa.) L^JwwwO 4 ^ ^ ^Ll ^^P J'2.*..*/2.}lj ^*3 “7 

ojj^aJt jj ^ jS>-')!l <^JbM (j| £jSVl ol^l ( j^^u ciJJSj i>-j ^lt £ji! C ^ I^o "8 
^P 4^^ jil ^<*jT jJ 4^^ DU J 4^ ^JJl ^Jp 3^^ ^ll 43 U 2 JI jtaLsA^J 4^^ jil ^J»wy2 tw**S* J) ^wvJj ^f j-\^l ^ “9 

ojj^aJl ^vi jJ ^ 4 >- jJJl Jp 43U2JI jwL^o wlijwo ^ jiVl 




y|>yill uUI jri y$yUI <u La glyl^ 




J 


# 


I illlt 


jjJj) ^liJI SOKET ^)bua <w**S* ibJU 


£, ^ £, 

. ll i*^-l J lS' SjLI^j ci y6 jl < r S : : ^!j\ 

j Jois^i JUaJVt Sjl ji-l j ^JUil ju jJ Heat Sink Compound(jj^il)^jl ^Ll J^LJI s^U 

O^lil ojjt> jij wbj^jJl ij^yp jJ JLpLJ OU jiCo O^lil OyLft *1 J^P OJ^P U-ft ^JUil Sjl 3wLJ wb ^jJl ^1 jiJt 

. ^11*11 <3 i^t-wvi s jJ^p s^iii Oyi-A ^ JuJjlJi 4j j^p ^ <3 

J^>- ^1*11 ^ Sj^L/aJt Sjl j^-i { jp \^ o!a\j 4jl (CyJUtil) 3jJJ SJjlij wbj^J 4>-j jyoj (c,juLq) ojl ^sJJ 3-L*o 

.1^0 2^)l*ilj 3*Lil -bj'jJ 3*bil ^1 *1 jjb] £33 L*SL>I -bj^Jl 4>-J J^ JlpLyJ J 43 jjilll ^ jjJkVl £wLL*2 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd J?* 


: ^JUil jJ j^l 


A>-jj V 4j( oj . ^JbudJ ^L*Jl j\ j\ j*p\ ciJJSj ^Jt jsM ^Ixil ciXwwo -1 

.^UUJ jl^l 

1/ Plastic Cover dL^% *Ua* ikJjj i * ^ jll Pins Jl jl Ja^ta j Motherboard ^1 5^ jJUl j^l -2 

O JJ.ya.ll 4 *woL>- ^UsaJI ^ ji |» jJSj ^IxlLj . 0 J J^/g.)! 

o j j*/a. It . f'j.X^* -Jl ji*j (^'■XJl ^lj<xJt jj f'j.X^- ^j&> ^jVl “3 


?aL 

vSf' ^ 


/, 


J 


IWl 


iSfll 

» 

?• * J ! 






i^spi 

WV'H 




*? 


V.V.' 


2a j>- jit ins Jl 4ii>-^ta ciix^oj j^ft . Sjj^aJt 1^5". (j*X*il ^UaJLll ^ j£j ^aaV ^jjJJl ^j -X*j -4 

S jj-vaJl J ^ ^i)jo ^ l^woJj jl Jjl^ ^ 

Sjj^aJI Sa j>* jit Notches Jt 4i o^h* jjjia ^pwaJt 4 jliCo ^JUil ^*ajj ^ y& j^fl -5 





(9) J ^ Ui £ljjUl 3^*1 JA jtfdl ^ J*y . (8) a J *UaA)l aiUL ^2J ^lj -6 



. Juol^JL ^JUJkt 4,JaJo .4*1 p jdJ (bill jj ^ yj ^bo -7 










Jl yU jJI 



y|jiy2l y$yUI<uLd 


(11) Sj^aJI J 1^. Push-Pins *>■ fl JyuaJl ob jl ja V jl jtftdl ^ j a^ll j c^ill c~Js j^l fi -8 

L^CmO .2 -^_>“ I ^4 ^ ^ . «. Ij y y£j ^Jw>“ £ j J^aJ 1 ^wJ 1 <CsXp ^Ujf 4-J^-l L« tf.Li ^ A * . 3 4 aL * , 4 LS~ bj U! —9 

. (12) s^l J ^ . JpSf ^>JI ^1 

« j^soll (J ^ . ^JUll o>-> jjll ^°y. 0^1 "18 

.(14) Sj^aJl J J s^jll y jSiJl SlSU J Push-Pins Jai*a)l OL jl dip) y> -11 

JuL*>V obJt ^ 4o JlS' ^p JajLsiaJU ^ j^fl . \^S" .^pc^aJl ^3 oLJt JiS" jl -12 


£>-j jilj a jdJ c r ^5' jJ L^ol j£ j jisj J^l J . jJ ^ . S^-j j^JJ SSUaJt Jo IS* ^SJj ^ y3 j^I 




/ ^ip 


‘■V - 

5^3B 



- - 








. Julio J^Jj jj ijliu (w*^ jOl <3 (j^ ^jl jilj otaJLilj oLi-lxil JlSwl 


AMD is* ^-jo ^ja y \ l*j|j 


. IA iiwliail oI^iaJI J^>-ta ^1*11 j*) Jl>ob Ig^S" iowbLl oUi-lxil 




jlloit jl IciJj <3jJ^L$ ^ l^o jl jJl Owbu JflJ o^lil oi-Aj o^lil oi-A l^*^j 

• (S^J jil *-« d J.«.t.M) ^-L>3 A 






. L 2j 4jLxjo lwb>- o j^S JI^jM iJb-A ULL*> hl$ \^ j 


(RAM) a^l^kiJI a^Ull^^i ( 4 - 13 - 10 ) 


jtf liJA V f! fl J\ JA ^Jlllft Ji* ^1 S*. ^1)1 Ja, ^ ^Jl gji JA jShHj] dJULp ^ RAM ^Jl 

jJl v_ ...fT j^J <L)LJl ot ijjasM 

. *— **S" Jl) ^pwaJl ol^ll (J dUI JlS’Llj \.£..sz*.> ^ pI I J^il ^ -L'L -1 

. J^IjJJ J j^»-jJL jl»LJ (jlj^ « ■/?'! dLiwu^Jl ^plji jl j*j tjjdIJM tj* -2 

. Ly-LL c««J -O _)1 «usi? £»— J L-Cp -3 




tK 


? 


1 


.£ 


l !7 


tjjjj DDR 1 _JI (ju c_9^L>-l iiL* ^JaJLj DDR 2 La j s /IJJI i _d ju i^Ui-l i)L>- ^11 sJla *i(L« Ji^L^i 

.( Notches) jdJI jlSL J <_iJba£- ^ DDR 2 





nnmmiHimmmmiimiiHununimiumtii 






. 1A>* J ^Otch Jt It jlSCo JjUj jU^Vl JjUl (^Ul 6 /tUt Jj-Jti 


, ■ « It « 

|4t | 

i *,_j i PsL^J I tg mi ^ \ 

.' *• 1 ' | •% ’ "% f~ | »» p» 

1 •• ^ * 7h f 

"* | *• t*% y « ,»h f « , «• •* 


E 3 l 

T i l i ri 1 liafag 


\j \ ■ v v L L ■. 



•' ! ' ,l '-'- M ' l ‘ 

’ ‘ i 1 \ \ v 

■ • >•• • 

*******1 


21 A>' 


.li til jpLtJl jJ Lo j^p lib>olj LgU / l j^> / j^p jj& ® /lUl <w/ /$ 



Jw**j ( Notch) ( jj^ It m&j . o /tUt jJ ^ j>* jit j^tJt stil^ ^Nl i>* jUt <J j>* jit Notch j^jlJI jl jjo jLS^hJl jjo juN ^UJLj 


oUl 


J^/y^s/tUI jl^ ai'kJdUU'j DDR 1 jl£*DDR 2 _J1 ^ ^ s/tUt js jSU> N *j| ^ jtftdl Jp 


. a>-Ij 
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gyjAAll Jl yU jJI 


y|>*2l <uIjJI !>» y^UliyLtf 


^JwbJ 4.^? ^ *< 4 ? o ^■S' ! *x)l wj$l I ^p ^ 31 j^yj o ^I jlJI * ■ • ^ taOu 

. . ^p^aJl l^lSvo <J cJpo ^»l jJt jl ^Jp 


? ^1 jJt o jp) l. ^ j u L S * ^tj C-^S" j JJl) / 

1^3 j^JaJ j-w4< <LiLi JJ-4& JuJLtllt -Up Ja>-^J c-i o Jj^J Jp (j^IS jlgJ^-l ^w^l jl -L*jj ^Ja.SJl ^^5* -bo / ^ 

JyJL%tJ oUL) -U*j I^Jip o jxJl jtJ jJ 0 j5*l JJl jl j^a aS'IiUj ^Ja.2.11 ^Jp o IJ j ^y^jLJl jl JwU oUb5* 

j^Vl Oj^^Vl ^Jp J 0 j^ltaUl ^Jyol5 # ^Jp <»_i <wWj|^-| jl AS'bdJ ( ) ^Jp cJ ^ 3^-Ul^ <wWjUM ^wQ^Jl 




^ La*- jj~\ j ( MY Computer) j Jp i jUil y* jjil hj^\ JJLidl J jp-jJl 



Proportions 


■ U-L fcjll 5 /IJJI 


^ Motherboard ^lil 2*^111 >i (5-13-10) 


iiJbJt ^ ^ (wwibil jl£LL aVI jJJl "1 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI <uLy JB* 


^Jp ^11 ^pI j^Jl j^S'Lo) ^ Jj>cj Igj^Uaj ^5 J^lxil Jbo j I^Jlp L^^S ' ^1 jll 4 *AliM 4 ^>- ^JJI ^Jp ^ 11 4 j>- ^JJl -L*j ™2 

. S>* jJUt l^- -bwl^- o jiaiM o JL& i>* jJUl (Jp <J c-iJLx^ ^ \ i>* jJ jr j V £>* jUl 

T" 1 


* * 


9 


0 


! ^p| j*Jl jj\ Ji j++a£>\S jl \^2^^Ka 


k*n V 


! CD-DVD J 3iJ.\j aJUJI ^1 y VI j (VI 5^ ^JUI c-J5 lf££ j ^Lii-I j 3^pUI ^1 jJI 

j^L»v^ I»ip L« ^pIjJI j ^jUM (j^ jj^Pil i^JJlJ^ 

*1^1 Jp ^Ji IwpUI ^pIjjJI Sja ^ y^1 d ^ CD-DVD DRIVE 

• c5 ;^VI ^kaJlj 

i j (VI Sp- ^D l (Jp la * .|^H twiyi^siJ SJasULl jJp jl^o j (VI i>- ^Dl (ju IpI ji oJb^ ^JJI Spacer II 


-w 


21 # 






^JUI j J jjuil ^Ut Jp fi\ h * jilt d~£J ^ y>H I Si^UI <y> j : plastic Spacer II - 

. SlaibM ^Jp jlSvo J ^>Vl 4>* jJUl lp| Owl^- 




\bf$M 


o^jl ISI j ) . jlSCoj I S>- jJJI ^ Owi^- ^iJI spacer — II j £JU Sj^ ^Vl i>- jJJI ^y -3 

8 (Jj LJLpj ^ ^SxJI ^ap ^Jp apI jL,rg.>-L ^ y&i) ja)I l^is* elastic Spacer_JI <^S j\» 

ojj^aJl 1^5* ^pI I oJipIs J^d ^ujiAxll ^JJI 4.JLJI oj^sa)I ^’’uaLwi.l l^Jlp d ^xil ^ (<ApI ^3 

Trm 


3j^-v^ ivwO^ta ^Vl 4>- jJJl ^-£ Jo Ja.B.S i>- jJJl d*~io LgljJgj d^wJ j-ooLJkl jV ^j^Ax-Jl Joul> 1^5" j^oLwvil JS' y J Jl^Ssj ^ 

j^p ^Vl ^JJI cJ ^ase -Jl 4**^* <-b^[ 4 jV ^voLiil^ j^ixil 4>- c*^j ^ ^pI c^i d*o ~4 

. jil^o 4^>- j J5w> J-^ 0^ illlS J ]asc ^JaibLl dJJdSj ^1 4s- jllI J 0 ^ jll ^ jidll Jh 


Hwp 


/ 






jl ^Jp <^^s*+p {.£.*.*/? y ^jLi i— J $ <w wjI^-I £~ x*j ™5 

\£ j^oLwlL ^3 IwLw^- L^JLwJo ^jA AS'Ij . *L/3*/2>sll ^Jp ^ V I 4^>- jl)l 4^2^2>tiil 





Front Panel ifJM ^Up jLSLo -6 

. AT _JI j jl^JLl *U1 pL dJUiS' 4 JU ^2JI jup jl*JM ^ ^ Ul jjJt y > j (Power Switch) J^ddJl jj -1 

. 4 -J-p yc Jl jjp jjj> ^ wwo^Jl o^IpL Reset Switch) ^Ju*dJI o^lpj jj ~~<—j 

4 j jj Lo-Up <j^JJI yv 3 ^~l 4 *i LED ■ i Power LED - _ >• 

. o^Ip 


o J jilt SJUp jcp d~>- <wJL/all jJIj j^U~l p j-dJl ja j : jilt jL <Li (IDE LED HDD LED -3 


. j^-1 LKp 4jjJj dip i>b50l j 

:( ^1 fc^UI £* jiJJ JJaJt j dUlS ^1 J>- ^Ul d^ jJt 2S 'ji> Jl Jp JT) 5JhJI Sj^aJI j ^ ^Sjj 



J}i jil ^(jlPtd^l JuJ.} id 4>* jJJl ^Jp JL>td> J OLl? j 4JL P JulS* JlS' SjjjLJl OjJ^Jl \^ J 

.U ^UM ^ jsa jSf .^Vl J>- jJJL 


. 4*J Jl 0 dJ ^yJl 4.Jpj) diita^S' ^LVl 1 4iL*/2iT.i 1 «Jl d«>^Jp^ * — S' ^3 “V 




oLi^u jlJUU a^Jdi Jp lil) ATX 12 V Jais' c~jsj (POWER SUPPLY) _JI J^LS' J, -8 

.^Vt 4>- jJJl 




24-pin ATX m inboard power 


*yi aa> 




% V 


• I 



ft • 


4-pin ATX 12V mainboird power 





I 




. ly^-\ Owlp Jo jl^>* c.~w*wJ iiLwJl <ul& 


aUj^n r i J a8ii Hard Disk OOI jjjiUl (6-13-10) 
floppy Disk^uui <$-i«lkll $ CD-DVD ROM 

! J/Co^jjai! SATA IDE Lo^ L& ^**>1 jjtS^L Ju^^> <— « 1 ^aJl ja)I <j! o*>»-1p <Aa) 

. ^/g»pyi jjDlo Sjj^,ra.ll J ^*1 IDE <— « L/a)l J-wsP^J 4j3jjb I 
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ut^li JAi Ja-ajj T>i-4 JJLi 2 l^V 








.Motherboard /VI k-^JUl Jp a^ll Connectors 



! iJEJl ojj^ai\ ^y»«V I jAj 80 £7 40 ci^ oVjI^ 


80 Pin IDE 


J±\ju\ UI.HI jjlS JS-l «4Aj 

(IDE) cable data 

•^UiS* ,> Jj* > 


1-80 pin IDE 

UU Jjli K^lP ^jlix L» j£ J 

UTRA 

^jULuIl JL‘ j 


40 pin IDE 


2- 40 pin IDE 

jJlaJl Uliil Jjli jAj 

NORMAL 

JjULuj* JH c-^aj J 


. ^S' j^Jl eL*£| ^JLs^ J^SsJl cJ ji? J jjJ Jjf- cJ j S^tpe^aJl JulSsJl ^^5* 





%> JU-JI jJfi JrtfiUMij / Jlul 


y|p*2l 1^4 <uUJI >» y^iUliuLfl ^lisitjl* 



La£ <l«Mp jl aV' ^ '~ \j^3* (^ ) • i j^* 1 1 -j '±u^, JjLo>ol1I <uDI 


Mother Board J ujJi L^ y 4A> 


v . 




4jl£jb J^LSj* Jju-<a.>i < ^>a >U ]1 h&j JjLS J *>4jj ^jia 

M f| 


*Uj£> dbul Joa^Uj JjlilL 


Jily ^Vl 4LJI ; 


ffjlill &JI 


IDE ^1 yS(l ^ ^ ^ j SATA _JI yl J^jj : LiU 



. IDE jt SATA UL- jiM Ha ^Ijl*iJ 



IDE ^Jl jl SATA 



. SATA II j>\ /i JUI j IDE ^bJI ^1 ^^JUl ^UaJI o%ir iJUl - ejJ ^aJl J 









I Js >- jjj UL* jjjJl JLvaj^f SSUaJt jJ ja ^ja ^jUM ^ 43U2JI Ju>^^- 4J ijb-A j 


. 6 jJL*2 (£ J>-\ J 6 j^S iSU? Jp-tJUj 



y 43Lsi>| <«up^ ^ ^Jp <—**£ ^j, ^jliU cJ u ’^ 1jI<a 3I ^JulS* ^Ju^p 








! { j^ J a Jl y JL*j wi jVl 


j^>-l (^b 4jj-^2 jl 4ipl2^*>b IJjI JkL*>VI 4^**JT ^juJbM ^j,^ J&]\ -1 



SSUaJl JulS* ^ j bljJl JulS* yj ^pe^aJl 4 jl^o ^ j-u>J*-l o ljJa^-3 Jl ^b^IDE iiLJl^l/VlJ -2 






Jl yU jJI 



JU-JI iAfti jJfi JakfiUMi) / gdJuhAll Jlttl 
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y|>*2l <uUJI >» y^iUliuLtf fllfiisjk 


. Case I <Jp jJU 1 jl>- <&3 j 4jliU J ^JUaJI ^ jl Jt -3 


A^. 


5 -4 


|> 2 1 4s >- jJJI jJ j SSUaJI .S j* j ^\j Jt jLJl 4-L*^ ^ j£3 





ja p\ dLjJ p lit SLAVE J\ j dJL^ ^ jU dLp p li! Master y* UUJt ^ p jt ja jS b p\ -5 

SjIjJI (jclaSJ <jv Jup jJJ 4*Ji> jl i*JaS ^jP BjLp j! Jumper j*p - 1 ji? jP ciUSj wb»-lj 

AZJlApj 4J^ 4^5>-w\j 43^1pj ~\j \^JCS>J 4^ j£- 6jIa)I ^3 -L> jJ Lo.AX* 3 4*»Ji! L^LoP 

.dL*yo ^jlit ^Jp ^p^ j-& b ^Jp JiS* <-*£ j . 0 wL>-lj 

Maxtor is not responsible for consequents 

OS (SLAVE) or Spare 




a S ? 

D £ E 

P a i 

</> « “ 

< c a 

c III I 

£ « o 


B 

a a a 
□ a 0 

Master or single drive 

□ 

a 

□□ 

00 

□□ 

Drive ts slave 

□ 

□ 


0 0 

0 0 

Cable select 


3 1 





^(Ts 


1 


Master = MA 

Slave = SL 

Cable Select = CS 


CD-DVD ROM jjLyail jpl iJ y 

. 4.Jj cJ ^j***^)f 4^eJ3 “1 









• ^ J ^ w*a) jrJb <Cl«JiJ Oj^g^J 4il^o ^ ( j^l ii j J>--C j*J ”2 




: (Floppy Disk) dJLui ^jlill <-~£ j 

♦ * * 

( ^«L^o)^P'l j*JIj 4j1^o d)L,*0 . 4.Jj cJ ^Jl a 3 ^^wJ v^JJbj ^ 4^t£$ “1 






Jl yU jJI 
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y|>*2l <uUJI >» y^iUliuLtf 


( oULJt JiU) LIjJI Juts' C.~J& ^ ciJJS Jl*j ^ J SSUaJl Juts' "2 


CARDS (7-13-10) 


f- *** f, 

:Sl0t _J| Oj jul ti tiL- ^ ! <LuL*tJl O jS' ^ S' ^ jl 

. ^-wvU JliuJ J C^Sjj iilLtJl o £ .A 

AGP j_J j> ^ jJl <LiLwJl o ^5" >B 

. PCI Express X16 JUi* J ^JDI 5J.UJI .C 
. PCI Express XI J jj ^ AJl o jS' .D 

! ^lp JSvJo O J jisJl ^*S' J^l J-wyj^Jl J isAva^eit igut-l ^uuL ^*JL> -1 







JIAmJI jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd J?* 


• L$ Oj j^Jl 

La j O du^JLJt j O iSwtJlj jil O ^ JJU (J jt ^bibtJl O £ jS> y>-\ C~> j£ ^\ 

'. iJbJt ot jiaiL-l £*j| Ap-Ij l^S' J lSw . 

. SJjLtJl O j£ <j ( ( j^-s5sJl) SJaibM J Oj jisJl j^J A^a^aJx . il "1 

: 4jlSv5 jJ o ^SsJt ^S' y -2 


HJ^UJl o/c~3 J^^bM ^1 ^Jb (j^l) &*bM Jp 0^531 ^ -3 






Vajvummi wmmwwmv 


JUmJI M*\ jJs UJ / gnJjAll Jlttl 
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yljiy^l <ulyJI 44 y^yUl^Lfl gtol 


(ijl^lll, JU^ill Jlia,) dilJUl 2>*ill (8-13-10) 


! iJUl iojJiiJl Sjj^aJl jJ \ C S* ^ 1 jl Jb»ol i«^UM JiLu jS- J> 


i-X fl JaIa 

KEYBOARD 


£jj JA SjIaJI JL *1a 

Serial Mouse 


i-V- - i . /< 

iALU) 


j iSjLc.Lt+*J\ mLa 

ctfuJI <ilLv<v <4^UI 


,aV' Aa jJ' A-) .i u!< .1 £UaI' 


£>i ijLill Jtf-a pJ juii 

PS2 MOUSE 


USB r uii jJlA\ 

J f *1^ S^+Hi 

^jlkJI Vi 


^uULJt Jfr-UOjJ juL 

PRIXTER PORT 


t^jLJVt l<^w jaIa 

lr>fj 


-liill ,J <Uia2Jl jl jl^A-l ^* 0 ^ U iSwiJl jl o ^yaJl j\ <LiL£jl o ^ oj ^Jl j. a jibil ^ l*j <Jj 

: 4j 






y\j Jt jLjJI Jl ( ) SSUaJl ^ y&> \^~S y io^L*> y* jS\s]) j ^ja.SJl *■ ^ y wbu 

. (jl^>JJ SSlkJt sjy* JulS" ) ( j/a+/a £ til ^(JL^tL^U 


^ y*p ja JS jlS' ISj ( HAS! ) ( j-ws5nJI a j >- jil SSUaJl JJLi ^ jl iSUaJt ^liio y? y*}\ JJLi 

(Jjl«-Ul 4^1^P ^j, 0 ^ ItaUl C, 6^^) ^U^L^Jl <wW^UM J^3 ^yx^p Jl^wwJ 

*U ^31) Please Insert Boot diskette Jio SjLp jl ^ jA\ y* I j^4 j (te>V 4^ * fj£> ci^' POST 

ciL*j ^P ciJjlj <w~*>bM (J C^xs>xj ciJjl (J-A JJU 0-L>- (SI. ( JujLijJl ^3 Jb>oj 

4^li-t JjIJjM J,| y* JaJl ^>-lj *Uas>-Vl '£*f'*r* ^ y* ^$\{ i— j%JL ^ lij 

xft\ ^ jUt ^r'j) ^jill J fO^JJ BOIS-JI £ji J cAyJi jj^> S)U j /ill JiL- JililL 

. 4)1 *U> jj p^JM (J oIjl>- jJt <J 4J| 3 U l*b&j ^Uai dL^jlil JaJis ^2 j 





. <UP ^ AS'UI j jJ Jb J L ^ J frLaiaJ -1 

. ojliJlj ^JUII i>- ^J j aj»LiJl j SiUaJl y^S ( Jio (jjJc^ai\ <LS” ^il o^bl^Jl (J^ 3 ® V jl -2 

. <ui #i^>- ^Ll oli^wJl jlg^L-l ^1 ji^ ^JLwill j j (jp la« ...all -3 

. Case <Jj.cwaJl frUap - 4 

. Case (3j j~. . 1^)1 ^illi -Uj -5 

. ^1 Jb- jJJI Jl jl^Jl ^ ^l dJLLJl ^y *i -6 
. CPU gJUiU ^UU j^Ull *dUL. Power Supply _Jl ^pjil ciLLJI ^y yj -7 
. a^ly- y w>jS(l 4^501 Jp Jai^aJl Power Supply _JI jy*l~* -8 

. CD\DVD Driver ^lySfl .il /■ y> ibL-Sfl £jy> J^ai -9 
. Hard Disk i_JL^Jl J^>jil asUJL ^U-l dLLJl J^ai -10 
. ( y-Vl jJUl ) fSn a^JUl J Aj^jy\ JUdl Jl dLo jlil g^yLl dUUI -11 

. <olSb> Hard Disk dJL-i jlil dli -12 
. 4^a^w»r .,ra)l aSjjiaJU iol J»£j«Jl 0 ^IJJI viLjj £jj -13 

. ( Front Panel )l) JJLidl olil jjj USB iiLo ^ ap^l j dblil dJLL. gy -14 

. USB 2.0 II JjliOl dLL- ^y -15 

. ( y-Sfl jjJJl ) ^1 a^JJl J ^ jli 1HI Jl CD\DVD Driver a^^JUl ^i i/Vl iiy* ^ ^yll dUUi ^ ** -16 

. 4jlib> CD\DVD Driver ^ Case J ^uSM IkaJl -17 

.^S(l a^Ji) J^ll dlLJl gy ^ c~iJl y^gy^ floppy Disk Drive II ^y~\ -18 

. ^^i *>■ ^JJi (^i j*«,p ^~J i ^iLL— < g y ^ a*jji L*i»Lpj Lj» <ujJ.i ^yj ^^aLJM a>-_j 31 ^yy - 19 

La ^ A^wJl ^*i»LwJl ^ Jj*o I y> gy ~1 —20 




Fan C jiU ^LL^Jt ^ji ciJJS a-*jj ^biL <w?UM i>-j jit -21 

. 2 ^)l*il ^ 1 j^"], 4 j ( j^UM ^ j ^sil ^L*il jp ^il ^ 'jji»l ^j^ -22 

l^Pjj ^Vt 4^ ^AJt jp 4 J ( jA -iS'Ul ^%Jo -23 
. . ( j-ws5sJt J^>-ta j>-| ciiltS -buj 4>- jiJl C.w£> j^oLw^ -24 


,•> : = =ii ajLjLj Jlluill ni*\ L^i (16-10) 


li^>- i^*cj <ljJ2j <u^Ap 2jL> jiaj JUapVt j^5sj jl ^Xxj ^yJt SJL jiaj JUaP^fl yjo liLo 

jiiail J^-l jl j Jw^j jl jl 4J^oit ol>-l joVU IwLJ j (wJt ^i-l jS* {j* Si^L<JJ ^ jiaXj jl 4 jI Cl «.«■>■ . . 4 J j^**o c^^bLl 

jij Swlp-t j [^s ^Ja.2.11 jly>-l taij . jJ j^w^-SOt jp i*Jai j^t j j5^> ai l^Ui jjj X^sjc^a jS*Lt-o ^la IbaJ jl 

. SJ^g-wwj <w^bL( dUS a*j ^s] 4lkxil 4^JaJi)l jl j*aJ jl jl li iJjVl c^v> ^£ja>-Vl 

! 4a>-l j> ^iSs-Jbs j>& 1 yfc ^XxJl 4j2jjJaj 4A^&> ^ yjj ^fli»o *i>-U ^-wo 

. ^lJL> 'V J ^ ^oLi-t 

JLp^LajI jl . Ap^JUI j JkpiiU j! . Jwu V Power Supply i-sU^JI &IUI ^jy> ^ j^sC aS : c rr Jt 

. gJUil J 

! 4*ia$ *uJa3 4i5LU-U ^wwvit ^Ja.2.)t ^aa*3j jJj>tb lAJj ^XlSl <L2 j jlaj LgAaxj laJ j^fl ! ^Ij^>-^fl 

: e^il y> jl Power Supply SSUaJI SJLSLuJU jl y> aS'Ult : Vji 

y^j cJy 240 (jt cJy 100 U! jLjLl oJ-a iJUj^SsJl SSUaJt Lg^iiaj yJt ijxljiJt Juj^- jly- aS^bJl ^ -1 
jti |jb>- v j^Jt *Lj^£Jl cJl^ til U jlsIjJI ^ . Power SupplyJl y> Jp y^Vt jjJJL ^yrj^ 

. cJy 110 iJ^AJt yJt j.. J^ft^U-t Jaul 


Am 






^LJsJL dUSj ! 4j| SSUaJI jLi>-L ^ j 2 j <Lx) jiJl i>c^ ^ J5"lJl d*j -2 

dJUL- ^2S ... Motherboard J! Power Supply Jl J^j>il J~£)l ^ *JUd^ 

: iJUl J dUUl Jl dLLJI j* ^Ui 




jlS'UU dJUL- JS' lf 2 JLL> old jiD J^u ^ Power Supply -Jl JJdil til -3 

. dUli -L*j ^j^a^tAJL ^ jjbj dJ 20 2^jwU dJ j^Jt 4ia.^,^,> jdo ^iVt jl^>- JJ-> jl? 


MAIN MOWtK CONNhC I OU (PIN-SIDb VlhW) 


13 


1 1 


+3 3VUC 

1<S»4I 

♦ 3.3VDC 

4 3 3VDC 

14)41 

♦33VDC 

to 1 ^1 

- I2VDC 

♦33VOC 

<01131 

COM 

>m m: 

COM 

COM 

41141 

♦ bVUC 

14)01 

ps_ orvin 

♦bVUC 

14)41 

COM 

141-41 

COM 

COM 

14)41 

♦ 6VDC 

<41141 

pm °° M 

♦ 6VOC 

4)14) 

COM 

-4)141 

U 11 COM 

COM 

41141 

MWR_OK 

10)0) 

N/C 

PWH..OK 

sb a 

♦&VSU 

14)41 

♦ 5VDC 

aSVSO 

14)41 

♦ 12V1 DC 

-01(41 

♦ 6VOC 

♦ 1 2VOC 

01141 

♦ 12V1 DC 

10)41 

♦ SVDC 


lO 20 

♦ 3 3VDC 

4)141 

COM 




ms: 


♦ 3 .wnc 

1 2VDC 
COM 
PS.ON^ 
COM 
COM 
COM 
-5VDC 

♦ DVDC 

♦ 6VDC 


V« 


12 24 

srsion ? O 


Version 1 O 

^9 *.^9 jl lil . . . j»Jl- jji j'Ji iiLJl s jhji~\ J Power Supply-Jl JjcS\ lil -4 
tal '^ll j jl**)l ^1- ^-^' <y^fi - use ^ja *aS*Ix)!^ 


Power Supply_)l 

ulf til .. 'i J\ 


% 

> 


o j^*^{ ^ c3 j^~ 


Slight Burnt Discolored mean* a major 



short circuit in the 
equipment 

m&tm 




L 








Jl yU jJI 



<uljJI jA y^UI <yLd 


aS j] 2jkJc^> cJls - lil Power Supply_!l J s^jll io jUll J\ olb£il y> j^bi .... (^JL, Fuse j^l lil -5 


Lkl j ^i wb 


Power Supply-JI jjc SJs-j cSi y*±\ j* 5JLSbiil ji1i«JL. ot>^l2ll ^1 oliiSHcJls - li! -6 


jJJI gSj iJUJl ojl aiLU ^ Power Supply_JI Z>%. -j ^ Jiidl jou : Lu 

: v* ji'LSI ^ Motherboard 


^ ^ 1 y r * 


iff*- 1 ^i^aMjaiSy W 






J Until jJc Unit / (>UyUI Jlttl 
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Jl yU jJI 


ulj*?l ^ iulJJI >» y^iUI iuLd J?* 


JbUsl ^p a) ij»j — Li ij Motherboard ^Sft J s^^iu jlbaJl jjr-j J^h\ ^ JJj *ifj1 -1 

(Jp f ^ ,jP JjJ~J«l j ^a2Jl ,J JJaP s ^>- j Beep 2 jLLp 

! JLJl JSwJL j j£> 4 ;■ y~-> j\ 3 ^ j*Zj ^JLw lg*£ ^xJl ^1 A>-jJJl ,J ^lll oljL^aJlj . ^jaSlI 


jl 2 ^waS j jisJ <3 y t-° ^ y~i tgb Ja-jj ^*ifl Aa- jJJl jJ 2i ja- jil ^a-I yo ^Jl oljLbaJl Lol 

: JLJI JibJI J l^Case ^-£31 


i‘% 1 baJ bo SUi Jkx j Jbbdl jj Jp kbai Motherboard ^1 as-jJJI J SjLbaJI lyrjy* L-bl" jlJ^joVI 
. ^™bsJl ^Laj *^[ -3 j*.s*/a1 lb --Lj *)l j jj ^™bsjl ^IlSj _ 2 . ^ubaxlLi S-Lj ^bb ~1 ! ^A 

aa- ^JJ l aJa- j*J Al^«£il tb-yiai (j! <J jjjJI La j '. jjuoz . JL Ij*j j ^dJL j! lJ*j ~2 

: JL3I LgijjLLi j Sjl ba Jl oLj ^Ijuj LJ Lp L . ^LsH Lg^aAei J*>b- yo b-Jb l^l LaS'L ^1 
. Ia^twco aa)L> cblS" lilj ^>1 jJt L ^ j 1 y jp I Ram 2 ^5*1 JJI Iks- s^rwaj 2 Ja-Ij tee (aJj) 2jLLa (a 

. Ram jJl) JjSlI jib 64 J JiU/UaA- jb j^aS jL jLb? (b 
. Ram j/*il jLS 64 J 2 ^UJI Jbi 2 j^aS oIjLLp o%" (c 
. UlJLib 2JU-I oJLa J yj£j ^1 as- jUI Timer cJjll J Ua^- oIjLLp £jl (d 
. biU Ai^k; AjliL. J Processor _Jl Ja-s 1 Processor ^JUil J lk>- 2 ol jLb? (e 





JIAmJI jJt M / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


y|j*i2l <y|jJI 44 y^UI<uLd jlil v 


. ^Jliil S>- jJ ^\p ^iJj wb>-^j jl keyboard ^jUil S>* jJ Juii s jwai oljlk? c^» (f 

. jj^> jJ j Si)l3 4>- jJJl J Lk>- o ^rw2$ Oljlk? (g 

. 4j 4*^UM o jl <u^LwJl <z^j\S ^ Ua>* jLM^ olc^ (h 

^jJU DPI Jt ^Sj jlpI J ^ 21k BIOS 11 4^-- jSi ^ 4Jwsll 0 j^lijJt ^ lk^ iib& 0 Ijwai CM ^wvJ (l 

. iaJlj S>- jkl jjis3 -b Ik^-j 6 i/lJUl Jl J jJl J Lk>* o ^rwaS oljlk? ^jLp (j 

. Cache Memory is. yy *11 s J IJJI J tk>- s jw aS Sjlk? ^^p ^jbM (k 
SJU- Jj . Sik *«o £***> jit jS'ti jl j3 JlpI o jS" J tk>* S ^uk oljLk jl J^JjLk j SLjk BjLk (1 


. BJbJbr y ^jUaJt JIjliJ Spjli SjjUoJI jt ^ CMOS battery failed tkM S3L-j j jfk (m 
J <Jyv> 431 S3 jll oUl jk-VI Jp jjiJt J Jk 431 floppy Disk Fail tkM SJL-j jjfk (n 

. AS* Ik Ju ^ ^p oULJt JulS" Setup .sIap^I 

Jl SJUaJI olil jky-Vt jt jju 11a j Hard Disk initializing please Wait a moment IkM SJL* j (o 

. ^1 J*l3 Vj jk^J jl (Iaj Jo-*J eJi jJl jk-*J 


iibft jli ( JJLLo j^-P (^jiiJl ^(S^t jk £5jtij J*-*3> 4 p-j jit CJIS* lij J otjlka jj*b O jiw> iiLfc jlS" til 

.4^jj jlpI j gJUll ^j3l .Motherboard ^1 S^jJUIj CPU gJUil 


c^Lkj LJLp 4i^*iil S3tiU 99 1^31^ oj^i ® j5^l JJl JlLo y— ^S* jSJl J lk>- jj^ JJl oljik? SJl>- J ! 4k>-^b 


ItoL^ 1 L ' • ^ J^t 


. ^LSsJt (Aa jjo jlilt ^jJ-l jjo JjVl Bwb>- jJl J l^Jl JjkJ cJ j & I k2i oljlkaJl j4^ ^ 

o j3t^ J 4 JI 5 LI o^La J ! ol3j jl O ^ I <Lj<\£ *)! BjkygJl J ^1 j2j jJ cJl^^'^fl Jl ”3 

; SJbJI ^Ja. 2 .)l jjo jjio ^bJlj Bios j-o jMt 
Clear ) ^ jJl Configuration o^juj y^j S^UM jumper -3 . S^jUaJI -2 . 4^23 y>y\J\ -1 


Jb^jSSJI -4 (CMOS 

4Jkl o jj^aJl J 1^5* 




y|>*2l y^iUI yLd 










A^tUll 


Clear CMOS 




4j j£- j I^IpI 4JL3.S Jl j&- ijUaJl ^!j I — ! Jj ^ ^vail Ja^yg <blpj 4 JjI>&<*j ^ ^2J ( j-*» j*Jl o j$b j 

. JJLiJ j 4 J^I Jl oJ^ju pj JJdti ^ j^&LI ^^3 ^ y^ limper j-wJ-l y a jS\sj ? ^ IAI • J^-*-di)l 

Jjl>cj j ii Ji j SA>-tj iJUJ SJbuvjj^Jl J>-j ^ Jb (j\l>-j li 4 jI jJa^l J^jo j SJbiwj j5sJl jj^ ^jU ? Owl^- ^1 

wb <jj& Ij5sa j. . IfJUS'L ^Vl 4 ^- jilt ^Jo IlIpj SJLSwlt jjfc jil oljLL^ ^ m J !2mK i ^ 3 jl^J-l JJdd ^ jl JJLdi)l 

. j>.\ J^l Jl BIOS ^^Jl s^b j ^ ^1 ^ f. b! BIOS ^^Jl s^b ja U 22 ^ 

: |jbj V jj~^£JI y*j dJbll J^MI Jl J^-aj -4 

SJLvoli 4 j JJ cJl 4jp -2 . d*>b J^-vCjJl jj 1 ; Jj Le J */2>c,b Cj'^[^X>'I 0-LP <X>- y 4 JI 5 M oJjb J 

. sju-li Motherboard ^1 i>- JUI 3 

^ j ^fl i^JUl J Power SW *Ae y j^&l J~SOl ^ ^UJU dUb j : V jl J^u -ct Jp J^idJI jj W 
J$b y* 31^ jl L^** ^ Jfl-flbyj (jh**>Vl dUj 4**%o^b>j ^ ^jU^I A>eJw*> LgPjJ *UP . y Jwo^Jl J-*x*d> J^P 4jjJp*J.I 

(blpj aJ^ULwvJ 4i^dil dJ-A J^bj JJLdJl jj JLaJIj 4i^dil jl ld^ JdJil bl ^jCJj\j j\ iJU Bji J>-\ 

. I ^JkAj <k*S I 




3jjt jilt jj*j jli . . Ia j5"S iiLJt jS'Uil ilSwlI ^1 til -5 

^ jL^ ^ 0^ 0^ 4 *,/ 3 .?z Jb 4^3 jJ ^JL*i,l J j+/Q*£> ^-&! 4 ^* ^Ja^U 

^ JJa^ll SjjJaiL-t aX>- jA (JlJ b«g3 . . . ^ jl JlJL^jJI j?xj j ^U (JjU ^ jl <-~> j L« 

^jyJL ojj jiw JlL>- ^ J l-tw>- l^J j^-^l clr° ^ ^ JJ-I (J^ <J j o^l^-^f j. ^1 2^-jJ oU jiv> 

; y&a 1$ j^sil 

: Socket ^JUil j jl£* jLJ -a 




jr/ttl'/l /$////' 


*SSM* * \ * 'W W 

n/ i 4 4 4 4 4 4 4 1 4 4 4 4 4 4 • 
14 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 * 


— 

I 

4 4 44+A m * m 
14 >44 4 *f I 
4 4 4 4 4 44 - I 
r 4 I 4 f 4 I x 
4 4 4 4 4 1 ill { 
4 4 4 4 4 1 4 ► 


4444444444 , 
' 44 4 4 4JJ 4j4m 


»,» !• If 4441444 , C 

■i »*• r5 f J h ® U^r l 

^•: 1? r"*Lli <••*.'. *»>:.. . 


1 4 1 4 4 4 1 1 1 1 1 1, 
4414111111 
4144111111 
4 4 14 14 1114 } 


2t 


! <sjj& JuL.** LftjL>t<2jt c oLai^il ^Liol -b 



L - 4 0‘X ^ 

• 4 

•* I •* • • 

aJUJI 





^ ^ 4»www<J I j U ^L^ilL 1» I ^*uL3l 4^L*J L&^I^xpI /^^voo C ^i<JL ^JU^p^f I c-^Lwj^l ) 4jsj ^J^Jl s*\j&~i~ 

LgJp j£j*i 4*^p\s>- otj^U j 4 ^-Lp iijiaj ^ jJj 2A>-1 jJl ^Ja.2.11 j wIp>-I j 1A>-1j oljL*il j JaJa.prlL ,JjU it ^fl SSUaJl 

SSUaj lfcA>ei \^\ ^lj V oJj* ^JaSJl ? ^k2Jl oJjfc A^cJ ^ jjfc Ji^til SJLjiaJl j oU j^i 

. . .iolxJl jJ Lo &Jjt> ^ja,2.)l 4 ^pI>- 4jJb 4 } j^Jl j ^ ^ J LgP^J ^ ^L^2J ^ jP>-( ^1 

. Hot Air Gun U y* j U^Lit j j* I^pj^J ^yt jl^>- ^ ju ^ Circuit o^lSclt U 


S^feSagH 







y|jiy2l ja y$yUI<uLd alyl's 



| - ,1 <;. ^k lJjjuj <jt Jj V ujmiIa ( jjj i i*^ 4^ Cu\ 
^k 4 JLl^J) J£L».<a jjSs (jV .. ! jLai M ' ^ Afc ujkaiLuji J 
|jf!j .. <IujjjVI <^k £j£i ^SII SJ^aS?) 

jlj fk J&- (jjlj (ji L yaJ&A\ 

(Jjlajlui La )k j M CjISauJI ^ J^aJl 4 Jjj Ajjjaj 

.. SjAjil ok ^ <UI 




Networks 




\ 

Introduction ao^o(l-ll) 

yA ^1 4^ jj* y ^^bll ^yA ^ d * m *^“ 4^^U*I J^U- 3^ 1 i— ^w»<bb| £5* * ta\^eJws^ I ^b^l 


olSbjJl oJl& 2 jj>- j yo 1 ^-JLp £ jju Jo\ j& y* olS* jX Jl ojbfc 4 jJj>- j U ciLlli 3 ^~^JI ^ jjuj . S5w£j Ju/aLo ^P 

. 25 " jSi y'i j+ 2 ^*JI jOu ^ill ob ^I aII 3 SS^jbil ciUbS 3 . I&j^pj oboUallS" £j^>-Vl 3 SS^jbtil 

jp Jj jll 43 3} 4^ jJl (wJbeJ oLLJl JLpI jS ^ 0 J^5 . Ljajl OlSsb) ^o jyA ciLI OjJ L^i ^ lb& jti cl^- j*w 0 CXS lij J * 

3} ^b^ olSbiJl j^o jl \^ j*+>\A~) 3 ob ji\ 3-o-p jp -bjjil Si 3i ^b^ ob> coLLJl JpI jS 

jl^- jl ciLJp S*^l>* \^r y obxSb j olj^l c^j^IJ. 1 <wJb>- 3i ®^bJl 3 ilb* jl 3-j t<w«-w*j>ei IJla ^ J . olSbiJl jjp Jbjil Si ja^ 
^Lil 0 >-l jJj OlSbjJl Jp cJjXo V jl 4 -AU^Ij jtf LI ^ 0 J^o ^| j) ^Jw ^ Ibfc j^jj . Jl^- JiS" 3 JuoLcJl 
yo lwb>- lo 3 jj^b 4 JI jz>-\ JS\ 3 ^ j-^LLl j^»j^ jV olSbJJl 31 ^ j^LLl jJJbS\ . ob*>L»>Vlj 

s jf^ SJU S Ja >3 jf oLLJI £® 3 °Ldl 3 oISLiJI 31 j^Ji^il £la£ I® Ulp j Software II j lardware II 

. . . J^LLI \Jsf 4r<5*^o C^lSbjJli Ibi . . ^SLwvCJl 3 ^ 4J^ jAy* <— ..j».^l j\ Co joj <^*.S y j\ 


. oliwtJl £4 J^jLcJI y* L yX^l\j ga jbl j^b: ^lll j.^ill Ibft 3^ (^1 oLxSsilj J^jlsil ^ (.oISwLU S^wvjJL 

t > 

Networks definition ^>*^(2-11) 

- ^ 

JbaJl ^Uaj 3^J JbaJ^I ^ 4ia^ljj ^ j^>-Vl 4iajpeil oj^>-Vl ^j^a^-Jl Lg»ya^j 4ia^j jil ^°l j-« Sp 

. 3VI ww 4<LL| ol5w^> *b S^LJI JjI jaJI y& JjJi y&j oLLJl J^Lj 


j yjj&e*} I c^l^bwo 3*^ obft 45 # jbL« (3tj^ j*° *^jl o^lii**>^l 3^"l ^Jl ^ 4 *j ^%*>L b| 4^wJiJl ^1 

C-J jol 31 J j^-wlll a£j\J^a ^JaJL J oLolkll ^ j>-Vl Sj^>-Vl 4^jLt«o b^l j oLLJl 

c Computational 4 ^jLw^>- ^jl ^jl ^11 4 S , jLmL« j ^ 3 4 ^^lU ^*>b>^fl ^ ^ I 

.Communication J^l yi\ j (Peripheral obi J\ (.Storage 


oLLJl j ^jl jil j oL jJ^bl ebb J^l j-o o^L^aJ^I jt-b ob2J ^lo>o*>L ^^1 jl ^ 4^o jl 

. ^j^i-\^fcwwJ*l ^ta*>LXl 3 *npI^^IL dUhX^^ l^.p JJ 0^^ LI 4»^ A^.^JaX.I I ^t^l ^/'■ll ^1 4jolIaJl 3^^ 4^»wwAJ 4^bl! ^ L^»wo 

.O^baJ^I |t-b 9 j jb 0 >-l J-^LL| ol^O 4^o I jCju 
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gyjAoJI Jl yU jJI 


yljiift^l iulydl ja y^MiUlltyLtf 


5JL-^ c Switches jl Routers j (hosts ^ SjLp iSL^Jl Jps^jiU^SflcJlS' XjJJu S 

jt y£> li j j£j j! <.( *ISUJ1 ^ i)T SjV cj^fl Ul .Cables ^ JL^aJ^l 

.6ta> obuUaJI Jto) IP Address 


. jJjWJ <^3 4ajU^ ^J>»3 JT ^Jp 4P LiaJl jJ ^-JwP ( wb<-b (jl • <*b»3 -31 “ 1 

4*>-jULl jiVt 4*jlia o-UP ( j-wJ ^ji 4>-bM jia^J <_i Ib&j ^ fe«l jl J£JU olxjUa ei j** JLS'Uli 

jLijol ^Jp wIpLwj (Jjfc jt ^1 Ly2jl SiL^^fL) c*3 ^Jl jJj* L^2jI wbS'bJU I^L&j ^tjt ^b-b Ji*^J ol^wb^Jl Jju 

jO ^lll U^jl j 1*^5 1^\ *y* JjwbJl L^oJA^woj 4*jUaJl JS^jbLo iJlSbab ^LilScJl vb ^l*J 4jbl Ju,r3.fl.> olSwtJl 0*l>- I J*A 

wU5"bJL (j-ftj JuJj cuj <J ^jbJl jj^Ul (J 4-LwOjJ bbULo Jb*>jl Jj^l jjjJ I <wib jJt 

. 4^>-jliL( JajLy*>J JJjjla 

j) «-b I ^f\Jl ^/2.%j ^IhApcbwob |^3 jL^aj^f i 4 J J ^ 4P jj* ^Jp ^fUlb ^11 a5w-cJ! ^ApLwJ . JL/a.)^? 1 4P -2 

. SbJjM <uiLw>eit jL/aJ^t JoLyyJ ciJJS J^pj Ojj^aJtj O j^yaJb jl iobSsJl Sj^lpcil C-JlS" f'l jJ 
3jl J ^ iSwtJl ^JwU <j^-£ 6 jb^t 4 ^^ jA A SiwtJl S^wO Jt-A : J* "3 

taA^cJwwJ* i aa>x^ ^a lA r ia.> 4^1 p 4 J Ip ^3 jlf>- Server Cj^ 1 

4jj5 * (Jj ^Ip J5wj iSLytJl jJ iolil olj^il oU ^Ldtj oULJl SJLwo Uiajtj (l^- U^Ij iSwtJl 3jl iS'jLLo 

^Jp Ji' (^Jl . • . .dJ obollaJlj oU.^Jalll j Sj^p-Vl ) <Jp oLp-^byaJl ^Uapl SiwtJl j^Ja ^laly^yi U^l 

. jLw>-V I ^jA jc£ <r J*A t w^ vJ ji ^Jl OL SjLsP^M jlz>- ^jA hjj$ 4ZJiJp ji <£s>-\s>- 

^wwJ I ^^P U>wiall I ^j£*q**£ jlfp- ^|p ^ “b L^iaj j 4 ^ ^ L*w3 4oL^»oI 4^»wvCJl tab 1 ^3 d3 J3iX.) I j^£a “4 

Uiajl J oULJl JlS' ly- Ju^-wb Ja2i ^jU jJL) ikj-wvj 4g^lj ^>Jb>tLwvil jl^>- JUPj oU jJUil j oULJt JlS' 4Jp jjibj Ja2i jJt 

4>-1pbj wbb ^l OwUp ^La\S jOl 4>-bb( JJ^b jj 1^1 ^-Jj ^xJl ^°b jOt ^Jp <Zj\a JlS^ ^yP yC^j 

• jLg^T 

^JalyvJ OwLp-Ij S^uUa *1 j£i jt-b iiuLb j^S*! ^1 yjJ 4>-bbt obuUaJl iS'jLbo jjfc dUS ^Jp Jlio I SS^jLLe — 

.iibU.1 Sj^p-Vl lJl& j^P J JajL *> J <& j\JLa U<2jI j ^JpxS~*a ^a JS\ ^JL^- 




. jLt^l 4 jL?* 2^0 Oj^iJ iSwtJl ^Jp oJ r g^^n oU jlxilj oLUil 

cJ JUl <^L*%>- *1 yji c^wvJ (Jjjl IJ-^j — (jlkJt j c-J JU! JLvaJt iS'jLx^ ^ilxSvgo !c*J JU)fb JLs^j'V I iS^b^Lo -6 

. 4 a - 4 yv S I XJ I . ^ A 

u O ' 

jt-Sv^- Jb^ttlj dJ j^y I Jp ( j^b>w>Vt ^ I i^jbr ^ilxSvgo ! A^wtJl Jp i^jbr -7 

.asLsi]) Jp (Sony PlayStation j Nintendo Wii j Microsoft Xbox Jio) yUJVl 

* > 

Defects Networks »«n -i*-ic(4-l 1) 

^ > 

V j^SnJj ^ ^p Lv^jI olSs^vLU jli 4)1 J^lS* oLwLl Ijj* <J ^ 4jV j ^ j^j oLi-l <J 

^^P C ■V J ^.'^ 1 Ca«A ^^aWaVa) I ^aA^^P 1 j ^ b^<" <-«»A I ArfaMrf*Jb> 

daJ ^-U^ll ^Jp bfcb ^5* ^1 A^awwJl jl ^*P 4^wwwJl jAj I*P {*\1 2J ^J-wJ 2J ^Jp ^2J 4J^LwvmJ ^^3 Ajb^' ^*-^C^wvJ u^U-1 


.*L*>- ^Jt Lfr-P Ub * j 

\ 

Networks Types ^il^. iiiill ^19-11(5-11) 


Ju*s^ C l^ay2-*^> 43*}bp c ^^OwU-^l ^^.:)1 C 4*il j-i-^-l 4^Ul Obw^bM C^lSvwJo 


,tl*ji (1-5-11) 


Local Area Network iJUJ.1 olSLiJI -1 


f_ f, & ^ ^ ^ 

jLS oJlp bobul jjb^o ijjV I l**<^ jl (Jp^-tj ^Ljoj Lo i^t>- i^Lo otS olSwi • LAN LJIp ^p-U 

^ j^L^aiL A^jU^it Lg.^.SvgjJ 4^ jJi (wJl^s ^ oUa^-j 4^/2>Sa-vCJl 1 ^b-l 4P jj Ulp ^wl^elawJ . ot j^Lo 

oULJl , |«4 j ap j*# ^Ju/g.T *.*.>■ oj^^Vl J/u oULJl <aJIa3! 41p j**j p jjJl IwLa jbw^j . I^jlo (j^Lo ^I aII J^lJj ^ ol^jUaJlS' 


oj^M jt ^1 > 2000 Jt ^ ^aSVl Jp olSLiJI ^Jt liA JJI >Jrt iJajdl . c^U 1000 

. 2000 I L^»wO hX£a*j! 43 Lw»0 ^\ c» L^^L*> A^awwjlj aJ^ ^1 1 


Jjl“( obu (jt ^jUa^b*- ^JaO OlSwtJl ^JaO 0^ I ® I 3*l*J 4-wJ L J 




JUmJI jJs LmI / jriJuhAll Jlttl 
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gyjAAll Jl yU jJI 


yl^l^yUJI >» y^UlyLd j&l 



JjO Li Jb^ t L^yO olo jJUil J^Lj iJUtil SiwtJl <J J>* jit 6j^>-Vt ^ ! SJUtit SiwtJt J J>-Jl)l 3 ^ 

4JLw*>j cJ L m#jI J^l t Protocol y^y *x&\ jaJI o*ik ^p^Jj <. L^w^o l^ip- Jjiill 4jjL*il cJLs^j^fl *^p! j$ ap y^- 

j^p ^j^-t j^j packets I oULo oIj^-j jit o jiaJl ilL* jJt I yf- ^Swxxll y& j>- 1 jLg^- y* 

^J»&y)t J 3>y*» J J jLb 4i^rw»£ ^JjL" ^ W ^ ^ C ^* W J J^Nj J jJ OhAp <«JlLy&J. ^J»y£X»wit «w£ jJaJ t ^ ,^Lx«J ^JLs^2J^I Ja jli^ 

dLytJt Jt Jj^jJLJ uuijkJl ci-^i jj^' *u^*j j c iJUtit olSLytJt J Transmission Medium 


tyX^ j-b>- 1«£ c 4»wj2j bX*$ jJt JulAjt Ja*-*>j ^t-btwjt jJ j^w (>S jLgJ^ ji^t ^Jjl^ JSS> j**$lxx)t 4^li-t t jiaJ ! jvjlxxJl ~A 

! l^woj OwbwlP |oU*axJl c^JJS <JlJ£- oUT Ul t ^ol*aJ 


. 4^t jL^-t JJ J2JI Ja ^ j jLj- y £>$*4 J^sij Jp jux*j SJT : ( Carrier Sensing) JiJt Ja ^ j j— ^ - 


. 4J Lg^lwb>tlyy| *hjl ^X^- JlaJI Ja^*>j <wil y j yy&\ ly&r 1 ^ 2 J iJ^fl oJla J : (Carrier Detection) J 2 J 1 

^Jj>-Vt ^lla^a^JJ j L/aX:>- I CSMA / CD J yj y ^jbwJVt L& ^ ^>yb>fcXwvj ^AJt J jS^ jJjjOt ^p-Jjj 

. cJj^l oISLilt £t J\ ^ J JjS'j; jjJI IJla jc Carrier Sense Multiple Access with Collision Detect 


Jj j* 4 ^**bx)t ^tyl>eJwy*>t <-bj^ (^^t y J^t jJaXXj 4 j 2 jjJaJt 0*L& tokeil paSSing i CjLi^ft y,j£ “P 

OjLyy^lt y jS, 4j2j jJa <A^jj (token ring) ^ Pwb J C 4^*wwJl ^tA^sJyyylj 4J ^ L 4 »wvO ^X wQ 4«J| Li y*fi ^ ^XXP d 4^^wJt 

. SilSi jxS*! JuUiU LfxSsJ j j^ibxJt jXS^I j J^ail 

SijJa JlS' jJj c 3 ^Jb-L ^ jp-Vl JLixJt iJL^eit olSwtJt olo jJUit Ju -*» y \ iJUcit olSwtJl (J JL*>j^ft 3 ^ 

jL-yj^t Lot (. oJb^t J oJjjp (^1 jtbb L j£\ j\ £yl2p obi ji-*it ^ oJb^t J ioj>- Jyy*> jJ 

. C~*b jjl jJ-vJjj ylS^Jt JL- J^l (c.lyJt) ^UJt jLyyj^ft U t ZJj 3 £> j$£ 1 jL^J^ft Ol^>" jJt ^yl<XLt JjotjXit 

( MAN) Metropolitan Area Network : Uu- jdt iSL^t -2 





JUmJI b*\ jJt / jiiJM&l JlJtfl 
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gyjAAll Jl yU jJI 


y|jiy2l <y|yJI ja y^MiUlltyLtf ^BP 


ijl^cil c^- Jly U l^SsJj i***>Li ijit jJL>- ^jJ^Lwo js> oLLJl JJL) c^m^j uy*-* $ 11 iSLyJl y&j 

A^jli olp j-*> ^-LsJ 4jJll)l 0 Jm^ 3 jJl JjL-y jJt jl 4 j ^/ g.Jl oLJVl Ol5w*) yo (Jjfc Jsjj J 6jjl>cJU JajjJ ^LyflJ 


ya ^wLp ^Jp jl 



POP (^Network 
Pditnl PfWfW) 
— Fiber Hotttl 


TeTepborw 

Ctmlral 

Office 


^ j c 4jjw\JJ JjL 5^I j^j ^ LDl aSwJo j! ^,/a.ll^ dAJa.*.il ^J^2 j ^p«-\J I »^15vv-xJ ^ 

. j\ Js>-\j ^wO j Jatf yo c-i)Lc> jt \^ J^yLJ Oj^P-l 


4*3 ^ <a5w-CJ| OwL& i C L^»^yy^y^2j J^wwwO ^ I iApLywJ 4^LwyvJi ^ ^Jj \3^" 4Ay<2i^ 

DISTEIBUTED ) ^1 jllfcftl jS OpUII ^it jl IEEE 802.6 ^ju ^ jL~ *Uj! ^ 4il y* l^Ub iL2^ 
^ yb y*j iwy^lj ii ^1? 4 jI^ 4 J y JlS' j \ c ^J| Syp-Vl JS J ^pj ol^n (jXs-j ^ j£ y* <wi)Loj ( Queue Dual Bus 


jJJ jA X\ ^Jyg^Jwyyj |^Lo c ^^-L*Jl j*qJ*I yo jwL^ll ^Jp ^ 2 j i^wjLM ^1,1 4«^->- yl! C^La ^L*ll ^jjixil A^LoP 4t^7) 


. JyLs^all C» WjLLj (^| 





js- j Li L p ju; Institute of Electrical and Electronics Engineers J IEEE : La^-^L 

<jf£. 4^Jadl C*J j5sJ ^il*Jl L^a^a^- 4-jJiJ 4^-la^a ^Uap-I j^SI ciJAlCj oU jb*lL Libcdl L>- jJjSDl jjiaJ Ji>-1 

^Ip c^wv^*> 1 j ! * 1^531 -2 v JL*JL ^ol jJL ^Ip . L^ol jJt ^\ 

JjL& j JSLtj oLo jj&y I j jIzj cj&lil jl ot j^LtaJlS* LSvbwJt O^L^aJ^flj ioL^-gSvil SSUaJl 4^>Jai I oL-atjJj 

JlSwo j^Si 2>jJs>- jj ^\ t U jJL a^wUjJ! ol^cbla-yallj oL^lj jJ! ^uoj ol J j oU-J^xll ^1 Ll« -h-a 

LiliJl LiLxJI j£*- 1 S jO L^bJ ji\ ^y*p\ j J^-l JS Jl^- (jjj « 4,^2 4-*-° wb>- 

. ^ 1963 r U JSLtj J^bL^f t 


Wide Area Network (WAN) 5*^1 jJI *SLi Jl -3 


5-LolS" 2Jj^ JuU S j^S Lit jk>- 52iala ^JaJu iSwtJt olu^wvvJl Jsljl O j-gJi L^t j^lt jl LJjwllt 5SwtJt byiajl L^J-P J^Jiaj 

L jjJl J 4.2ia.:l I 2jJs>- ^JjCj J3 oliLwoj \^oju ( j& o-U*j O^JX^ j**aS Sj^>- t JU;^t JLJb>tJ L*-vol jJI O^L^aJ^I ^ JjLLwJ j 


olSwtJt JlLc WAN Lu*> 1 jJl olSwtJt ^wb»-lj Ig^JalJjt *>L^o jl (JuApLlo ^ 

Jajtj ^)l ^l^>l 4^«wvvJl ^<A ^ cJwwj^ Ifela^j ^^xJt 4 a>voLvvJ) d^L^Lww^JJ I jJaj ^U-L^&ll ISwwJ t Jaj 

do 4^4-J> jCJuj C-Ljj jSLil oU oU j LLJl ja jJ a>* JlLo OwLaj otiLwO UL- jt w\^j Oj-gJ>-tj LAN 4^i>eil oLSwtJt 

. Lo ^UJt JS J ^Jb-I jdJ ^1 /Vt j ol.Mt ciVI ^ WAN L^l ^Jt olSLiJt ^1 ^ 

. Oj^^Vt ^AP cLiitaiSj j*S> 4^%wwJl .1 ^Ua.4i)l 4^wJ i ^ 


. JuL oULJl JlL .3 . L-j^-o j\ ^ a^s^tJ SS jLr j jSL jL^-Vt ^ j5& .2 

. ^ j^Vt Oj^^Vt JJa^-T ^ ^ JJa^J «5 . Oj-g^Vt Jaj jJ 4^pb-s^aJl ^ ^lt Oj^^l «4 

. 4-m^jJI o-Lfe JulLJ oJJLww-o ciUjj LwwvJ ob jL^ll JlL UaiLl # 6 

. bwwwJ Lu2j j-o ^^Jt (La 5Swi LiiScJt Jl 

. 4^-wvCJl j\ L^Lyg^l Juot jXJ bL>-t Ja-J J-O P ^Jt (J-ft 4^-J> f'LtJt . 8 




Jl yU jJI 





JUmJI Mi\ jif /yiAiAll 
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y|>*2l ^ iulJJI >» y^iUI yLd $liilt JB* 


^S>s> doU ^L^JU ^oLsJ L« Ip^j 4,»,.aA>c^ WAN ^Ji c^l^wwJL cjULJI 4p j** ©*L& ^ 

( jy^l2J Olp ywJl j aISwJJ ©*L& J^L oL-ulj-Ol C^JT -\3 LJIp>- J^SsJj . C-uLl^tJ.L ^xJl LAN 4*i>cil olSwtJl 

. LAN iJUcil OlSwtJl APywvU C^yvyJ ^jivJ J I ojjb C^jljl^cJklj 


Fiber 

onne oti ons 


LAN 


MAN 


WAN 


: Personal Area Network (PAN) L^^i\ oISLjJI -4 

i*jUs j\ j~£\i jV« J J y yy^ L$j^ s T' C/a ^-x?TS~~jj jli«l 10 Jl ^Jjcj ^ Lwo ol^~Jl y> ^^Jl 1 Jj& 

. SJCJlA! oU- y iJ fL» s i JSLl> ^ JUaj'il jl ^1 Infrared jl Bluetooth Jl 


PAN (Personal Area Network) 


\ 


USB 


1394 


Camera Game Pad Printer 


Phone 

■•Cable 


Stereo 


Camcor 

der 


VCR 


TV 


HomePNA 






Wireless local Area Network (WLAN) LSCL/M U^il olsL^Jl -5 

5.0 • 2.4 JuU 43 j yu* Ol33 y lij fj/3* <)l jL^aJ^U ^>3l jJl Ob>- L^ 2 j) 43 J jJJ OlSwJl jj| 

BSS . . oVL^aj^l 3 lij j Jl 4 : j& ULwo 54 ^Jl ULo 2 ^jl ju I^ip 

Campus Area Network (CAN) ^UJ ^ ^1 iSLi -6 

LAN Jl ^ MAN Jl ja aS I MAN j LAN Jl (ju Ja**> jJt jy-*-t ^ J*l 

oJIp Ju*aJ jl jl ^j^aaJl ^fagju jL^0 Ju*aJ jl JJu oJl^-l j iSiaJJa ^1 lJla>- £3 4Ja-l3 olSbJj Ju*a jJ 03IP ^JLa^Uvjj 

Jt <Uwb>tlJj oLJJl JaJj ^ywob>- ^ jJ 03 oLmU- 

: Global Area Network (GAN) UUJI &kll iSCJ -7 

4JU^*>^Ut oVlyaJ^I £^Jl Ul& j j^a^Jt Lg»ya^o JuUjil olSwi Jaj^J O^lyaJ^I J o3lp olSwJl ^ £^Jl oJlA 

. <UpLyaJl ^j-P jl 

: Storage Area Network (SAN) jt&l otiL^Jt -8 

4 p ^-J l 4 -JLp c^Ljjsj ^wLatx»wj^ >ata Storage Cente. jJI ^L*ll y ^ cJ y Jl ^Ju/a.» l^-& 

. Fiber j^UJl oLjJi 

WAN 

IEE 802.20 
mobile WIMAX 

(< 150 Km.) 

MAN 

IEE 802.16 
fixed WIMAX 
(<50 Km.) 

LAN 

IEE 802.11 
Wi-Fi 
(150 mts.) 

PAN 

IEE 802.15 
Bluetooh 

(<10 mts.) 




Hi Pan San 






. ^Jp y o ^Ja * i 4^L $P 4jL Topology 4^*«wCJl £-Uj j\ ^*»wCuil r ^„^il Oyu 

BUS TOPOLOGY -1 

4»*3 L^JoLy"^ 4 i^Wm*J| 4j!w\j ^*^p| '~*Z 3 ^^****^ ^ ^^P ^%wt£«ws*<vO .b.>- ^ ^J ^ w v <>^\Jl dj^^l ^+**0 y ^<Jo IfcS J 

«>$*-Vl i-u SiLj jl 1/ 5^JI cJSji V >JI oUL^JI cJujI J\ S5L^JI jl J,t£)l J ^Ik&l oj> lil . ( TERMINATOR ) 

cJ ^*3 L 4^P ^ll ^w^J! Sj^^l JlS* Ao d-^l jLJj j Jl ^Jp 4»5 wxJ| ^Jp C^ULwJl ^Ju-*» ^J p 

C ^^P aL*»*< I A>l^pP ^>^Jl 

1 t^i^nO {}*** J* ^jl) 4^0 Ly» *wLLwJi 4j!taAj ^A Ly"L^ A^vwvvJl ^^P Ij U I O^Ls<*>| J* L^i-LP^ 

1^1 jU>! JL- jl ^ jP-Vl jJ j^^o-SnJI oj r gp-l lLLJI J jIp Jp LI&Sj J^. JL- l^ti ojL-^fl cL& i*JaLLo ^ ^i ISjj ii JaJl 

iwbciwwo gyz* JLLj t oljLil ^1 Ip yu* 4l*3~ Ur LlLJl Jp l y~ ojL-l ^ I ^pL,p.^L ^MINATO ^j^tJ <• 4^-LJl Jp 

! cpL*-V j^p l,a 3 J3 ^xil 4SL*Jl J 3 L Jp c^ULwJl JL-j| y* JL)I y ^w^-SsJl ^j^aSj oJjJ> cjIjL-I J L a*** - ^ 

. LLLJl ^23 -1 

. SiwtJI 3jl ^ o^liu-Vl jp Sj^p-Vt ^ y Lc Ju*2 jil Sj^p-Vl ^1 jp 43 1 ji?l jp-l dJLLJt JU^iil _ 2 

:BUSi5^^l Jp^jJt J^*JI S 


^ULJI Jl 2J 


4P ~ 


iLL^it ^o| jJl ip jj 




■jV.I’jV.I'J j". . 
zz » ■ ■ ■ | 
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□ 




*l_U 


iT.I'AWjV.I'J ^ 
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jjnwwSwz jii . 
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Ca 
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Nil M IE 
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tnwAWi wia ■." 


-j— ■• > *■ ■ 
■T f ■ I l| 


jj ^wo-SsJ 1 o 'j^~T ■ 


T Con net tor 
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JU-idl 4^1 jJs J^Uml / Jlttl 



gdjAAJI Jl ulA jJI 


RING TOPOLOGY SJLU-l 55L^Jl -2 


JJ&J cjb oUl^ jj*b dLLwvJt o jl 4^i>ej ^ Ja^j ^j - 0 oliwiJl ^o^/a.7 

( w OjLju^ll j j^o 4^***Jl ^Jp j ^oi' Ji' ^>^2 Jj c 4^»wCJl ^Jp jl^3^ ^JiS* w\^-l^ oU-l jl<-Lo ^Jp 


jLg^ ^JlS* ^Jp jP BjLJ^^M ^l*Jl y 4^wiJl ^Jp LkL^jj j^*j ^j> \^*jjj3jj L^*>L*jL y& y jL^>- ^JlS* 


. Ju>-xJl J^P 4 ^wwwJl ^—* 23 y J^P <— P 3 ^1 A^-l ^Ju*w 3 0 ^ ^^-wwCJl 



: ( STAR TOPOLOGY ) wJI iS^JI -3 


^JJU 2 2jj jl^_>- 4 ^Jp i^£j~ y j' p> ^ww^SsJl Bj^-I J^j jj oliwxJl ^ yj 

. CONCENTRATOR ^1 Uj ^ [S jy * it jl HUB Jl 
«>f=H Jl 4 j^S* ^ ll 4Ja.2.:.)l oULJt JL*>jj ^ ^s> y y Wail ^-> oljLi^fl ciJJS a*j JJ&Jj 

c-2S ISj ^bJLj c j^p 25s— Jj I y dLL-*> JlS" Jj*j Ju^p ^ ill ^Uaj jl j5\DL clr°J c SiwtJl ^Jp 

J^l>- y yiy* Sj^>-Vt ^L {^y e-id y ^jbo j^i3 jj ciJXwJl ^Ja,2.»l j\ L« y yy^ 

y i>-lj ^y^gj yjuj . Jw>-*Jl ^Jp iSwtJl c- i3 jZ*~3 ^jP ^oPcit <—23 lij JlS^LLo ^1 JJ3 ^Ss— jJl 

jiO j c cilli iSwtJl ^Jljo jl JJ3 <lJ^Ly jJl ^-Ju J l^lSvo 6j^>-Vl lLL y>ty ^o^vJ JUjw*- SiJLx^eil 









jA o jjivj JlS j o jc£ t^%^\ ciUV iSwtJl jS i)l>* (j 4uuiJ jOu oj^wwalJl (JlA SilSsJ 

. oJlJsju 4jLLv^I ^ 1 l2ij ciUij 



oULJt JJLu ^^JL> o^iisai -b>-V ^Ua2Jl 0-l> jJ J Ju^ia^o Juts' JJj ji? Sj^>-Vt J-*2 olSvwJJl o*Lfc J 

. U) 1 l^',>?.i5vj L^»w»P U c d^ljLwJl ^3w\j ^ I ^ JLul ^-P<Aj L^»*l o*U*> oJ^wO c 


Mesh Topology 









. j^p J JlS' jjivj ^r*" A^a^aJxl^ oUJL>- v JUa.X^ ^ 

4^Jaj I 1 ^ ^wJa? I ^1 ^L x^~ ^1 


25UUI Ui ^o ^ jlf^r JlLp SJU- ^olUl olSUi ^ JLLpSU <U> ^p Jil 


. o-i> ^Jp jlgp- ^ jl ^JJ opUI ^<wP ^ 2 j ^ jl ^il 4j^5* j*o ^Js> * *eer To Poor .aJJ aJ1 <s ^s> ^ 

. SiwtJl ^jl <J p 4->l^l J <j-«Vl Qjy * • ^Ap j c5^*0^ **Jl # 

. iSwtJl 4 jL^* j ^wl^- ^Jt |»lA^clU (j i?l ^S^fl * • 4 ~wvJ2j jlgjj JujLiJj ULbcU jlgJ>- ^1 c5^ <Jp J # 

. UUUl ^Ap ^Ij 1^15* lS*Ljj 4^*aJ| * 


Client / Server J^l j ^oUU isLUl -B 

jlgi-l (A& (Jp jJJa; SJbM oA& jJ j o js> AU ^jJL ^ o^jT <uA>* ^A2lj o^gp-Vl AU .SjjU olSUJl £^Jl lAfc j 

jl j Print Server SpUJI ^U- Up jJLLi SpUDI Ua>- ^Ai jlS* ISl$ iSUUI Jp IfoAL jh\ UjiiM <_jL j Server^! 

Lg^AJL ^Jl oL«*uM wLUwJ ^Jl Sygp-Vl 1*1 Tail Serve] a>jJI ^ol>- Up jjia> 4il$ a>jJI Ua>- ^>ajl> jIS* 

. Freebsd Ja* j^U- Jjlaj ^Ui; ^111 jlg-M <_Jli* j (*%**) ClientslgJLp jJLk Server Jl 

JS'jLio Ja^ SiUUI J jJI jui Jp Jtwo J^wJl j ^UL| isUii Client / Server J-^JI j ^UL| oIj^jt ^ 

. j^p o jb^fl ^<w%P Uj ^ . iSUUl ^aJSx^^a ^jl ^il 




* 


f'Uapj ^ L>j5* J*° J/^w\^»sJLwvi.! cJl^^ ^1 d^LLwv^ JS J 4»Jlp 4jL?* ^Jp ^oliM 4^*** jlta\J 

. 4^wvLU 4*Jlp 4jL^ ^ ^ sZj\l £**£> *!* . 4j jJLLi! 2j\ j^,\ J ^Jl 

. ^b^JJ ^ Jp J}> Server ^oUM J j^Jt jL^i *: Client / Server J^l j ^UM iSLi S 
. J iJUJt iilScJl ^UL-I i5L^ * . *U;yi j iJUJt iilScdl ^UM i$Li * 

. 4$wtJl ^*+1 jZj l^Sbl jjLo ^UM OlSv^Ju * 

Host Terminal iwj it ^JaJl iSL^ -C 


l^- Jxj jj j* Owb^j ^Jp lain Frame <S 3 r^“ 3 ^ ^UM ^33 ^ 

4jL-L*JJ ^Jo j Ja.g.3 £^jLLo 4^- j 4^iLi ^jp OjLp 4*i jl? oJs>-J J 4 ^- j <uiLi) j 4^i jJaJl OlA>- ^Jt 4P 

ii jiaJI olJb- jJI Main Frame 

Network Models 



: Networking Central ^li oISLjJI -1 






JIAmJI jJt / jiiJM&l JlJtfl 


422 


gyjAAll Jl yU jJI 


yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


iuU? jUlSy- Lijb Skst jl Dumb terminals Jaii oULJI JU-iL jJl j aj iUadl sj^-SM U c Mainframe 

. oULJl Jp oj^li j j& ii>Li j ^jLLo i>- jJ j jicJ c-JlS* j <. 

jit j j~^£)l J5iA> (Jl^ j c 4 j iUaio Terminals ly^A sap oLUp ^ jt Mainframe jl ^jS' Jl j j~*ii)l 

. i> J* jit 4j-lxil <&a J iJjl ^^*>1 j?»- 45wi c i> J* jit Ol jJ j-^o-SsJl fij'Aj Ju,r3lll J iji jiaJl oUa^tiL Ju^lt 


0^^ ^.*0 t J C L t t Ui^/SL^&x^y C *^»y<t j ^ 1^ ) ^.ilA) C J»y*> t^ - ' I ^pLw*^ j jJfl.) 


ipjjil U-Uil j! Distributed Computing ipjjil i^UJJ f 4>ws»*) 1 OwXA ^ . !*■ ll 4rt*p*< L^cJ« I 


. Distributed Processing 



Distributed networks Spj^ll olSL^JI -2 


S jS Oil j (. ^sy^s >- L j^l ^&>£j (^Ji»Ow<JJ jwi t£ j^ol fjj C J*-*>UM 4P1 As^ J jiflj £0 

Sp j jit U-Uil Distributed Computing ipjjil i^Uit i^UJU sjua>- iA jj$k Jt oA* i^a^A)! i^-Udt 
Sj^p-1 sap ^>a^~j ip j jit i^-Utit jli t ^ y j^\j y J U-Uil oLUp JS' j/y Distributed Processing 

. 45vw*vJt Jp jlf>- L- 0 j 3 JjO ^j«/ 2 tf)l O^li^vO^ L 4j jJ jit 4ji-L*il ^ jj 2 j lA^Jb J . ^l^it ^voLsJ j 4»J*-L*il J 4 ^ jLvtib ^ jAJ S jpJK^P 

^ 4uib>tit Sj^j>-Vt ^JalwwJ aJLp jit jl^ TOtOCOl J jS* j^jj^ jt 4^ j^sAo UJ r l^o-l ^1 ^ SSiOJ-l olS^Jl J 

. y-^IL^> JS j jJa*J\ IqJiaj 





; y* oJift y* j y outsat j! ^JL^tLwvJ olSwtJl ^y& ; i^JLJl iSwtJl -1 

dJUL- s^UJI J ^ Ul i*/l j* U-l di/I J i~*d //VI y : (Twisted Pair)il y&\ g\ j/V I -1 

^Jp jli /l* jUj/> iJ^I Ji" jV dLlij . c-iJlit i)l>- 2 iJl>-ta 8 cjiJlit 

iL^j 0^ j ^ /I £/JI li-^ iJ/ Ju*2l ^1 jjl 4*jjI U*lp ) 

: Unshielded Twisted Pair ( UTP) i* yji\ j* il jji/J ^1 j/VI : J /VI £/JI 

igli^A ci yu .c-£>lil igJijl y c/Svj ioJj>dw**o dL>cil dlSwtJl Ip j*d /S"Vl dV^lSsJl cildpl y* iljJPcil ^IjjVl 

c-i^lil Jl>- d>Lla*ll oj^aJI /d) ! CAT 1 !^> L « jjij o%l£Jl oJjfc j^jLx-o /EIA 568 


^\ jj\ 4 xj j I (wiJlo 4 1bps 4 p j>j* dA Ja.x.11 /d) ! C AT 2 


^Ijjl ixjjl ^JJbo 10 Mbps ip j** y+>- oLlaxil JdJ;CAT 3 


^I^jI 4 xj j I (wilbo 16 Ibps 4p j*u dAla.*.!! JuixJiCAT 4 


iJ jjjz. ^l jjl i*j/ ^ cJJk ^ j 100 Mbps ip ^ ^ oLkxll JdJ CAT 5 




: Shielded Twisted Pair (STP) l * ^pjdl jJbJJ g \ jjVl : jbJl 


OjLo^J wbul IjLdol j^\ 4jL?“ Jda^l *UP JJ ji JjI*j U^Jju JlS' ubJjo U-ft 

. iobj^isJl 



. JjuI oliLwi Jb^jVl ^ Jai-J -2 .^iJLo J ^Ji j^ijdJ Jil -1 : J UTP ll Jp STP—JI J 3y* J 

do oIp j~» ji cJj ^JiJl (J “3 

. 4^dJl Ju^Jl 4^*2 j RJ-45 <J^ ^IjjVl ^ J^J ^Jo 

TV olS' ^ JJ ^ i^U^il o%l£Jl j-o y* c^jW* J?£JI:( Coaxial Cable)^j^>JJ JJ3I -2 

J j. j^jLiJl jJj (jjjjiUI dJt JdJ U^l ^JL^ciwvjj olS" jd JJ ^ j>-i>eiwoj . cables 

ojLi^H olJlJ J lLo otJbw J o^g^>-l JajjJ ^Jj>tLwvJ 4Jwo o jwaS Jl jl dp- . J ijisJLJt jJl olSbd 

4jj)*X^tlf J U ^JldJwsol j >^\^- ! L ^Ji ^ 4*J^&i! 4,tfJ^.bl wobb.. • J^b ^*c1 J) . 

::*p^ *J ETHERNET i£dj ijUdt J^Vl j ^ j .id^' ciLfrlj 






5JIp SilSvJ -2 


ol5L^JI j -1 : THICK J-S'-A 


J*j> 500 5iL»w« SjUa^n Jb?- ■■« -4 
JjUI ^Jl ^ Ji! iilLScJI -2 
Jv9 185 5iL«y^ SjLi)ll ^iai»j -4 


iJlp oULJl JJL> ip ^-3 


s olSL^JI J :THIN J-S" 


aJ Ip c^ULbJl 4 P — 


Coaxial Cable Design 


Braided Copper 
Shielding 


Copper Conductor 



Plastic Insulation 


Coaxial 

Connectors 


BNC 


N type 



F type 


^x>cj ^ j i*Jjj ZLjb jj& (.^jcS I ,>« ip aJL) 1 ^oFiber Optic Cable aj ya Jl bJLfyl cJ%\£ -3 

io OljLiVl lij J.|i^.ll 0%l£Jl (_J oLJVl 4 -1a JjJaJI .4 Lg^o«»>i 

. I*X^ 4aibM olj twl 

: j^a Jl b_i. : .Ul oU 'f 

j £- 1 iil jk-L il?u Core b_-UJl l ^ ^li <j^l y j j5o " j Optical Fiber 5J j^aJl ciUSf I -A 

. (jacket) JjISU j>- jU-I j Buffer Coating ^J \ *UaiJI J Cladding o*>U)1 t _^wJ 

i» 4 ^j U u ) ilica LSs-wLbvJi yo *' a ) l I ) ^p o jLbP o rt* ic_b43l -B 


.( Ge-Silica 




^aJl t-iJlll y> (J * Jaop- {J& J-o^j (iia*^ (j j >- I &l i_. JJU )aS- SiLa (Cladding) «»^>-U-l -C 

J y+ ai- c-» J)lh(l is J«iil J jlvw&l ^JasLta ja* t— JL aJI jlw&l ^Jasbw oj^i. liJUij tbCJLwJl 4P j.'..-/ia 

il oLlSlI j a- jjai\ <up - y ^L-1 yt ^JDi c Total Internal Reflection J£)l J^-laJl ^ISU^l iJu^ 

. <— i~U ^ ^>■*^1 iaL^JI ^1 J-^\\ twiJJl 4_ij ^>"1^ P J).|t^)l LlS" ^ 

ol^a j^l jl : (Buffer Coating) yljJUUaiJI -D 

g -^ 3 *! (.S^T j ■/>'! J^i-I jj^i) ia^>- ^ bw i_ii a^gj iu jpaJl cjLJ’ill sJ A ya (fJj j\ 

; io jp^g,)| iJLnn ^ 

^ ^ iayU ciUl JJi'Jjb-^ iapj j j~j iu yj> oljUl li*>U- (single mode fiber) -A 

^1 J*^2a dy* ^>-b>-j)l i_J.a)l ^is3 >_a>,<a.i jk./l > ya pyjl Ijjfc . Jj| J (j^iixJl ol^ji ^ 

.1.55-1.3 nm J ^k)l oli pI yJ~\ jjJJI i*J.1 ^ jij 9 micron Jl ^ 



IfaijL^-i J*y u «a^l jJI io^l iiJl)l J^U- ja iJ ^yaJl oljLi)U Js(jVi ya jujuil J2; ^ l^- j multi -mode fibers 
ya Jirj. j 62.5 micron J,l d«p- j^l o jia$ Oj^i, eiLJVl l*i-fc . ^ j-s^Li-l olSwxJ Ju^aal 

. *1 j-o-i-t C*S- 


cO^jIS* Sjj^ ^ cJLJVt ^ 

axj j**3 JjlJ^il ccJLJVl (1) ! jl SI a! -A 


LgJoJj <^<n a, ^3 2 (.AdLLju cJLJVl (2) 

.oUSn J> Jp ol^>l (1) : j^l -B 


.4£*}k>- j coLil JajLyg jt oLS" ^lt 0^>tP jl (2) 

V 

\ 




% 


w 





Fiber Optic Cable 


Kevlar reinforcing material 



Speed and throughput: 100+ Mbps 

Average $ per node: Most Expensive 

Media and connector size: Small 

Maximum cable length: up to 2 Km 

Single mode: One stream of laser-generated light 

Multimode: Multiple streams of LED-generated light 



s i'j&A j jjo olSLi. ^ : Wireless Topology SJCJL-^UI olSwtJI -2 


^ilp (J o S jjJ olSwtJl a 2 Jj ^11 y* l a jl oljLil jl jJl oL> 


JlaJ IgJLyg.sl J ^ jiaJl jL* jJl jj LgJj 4^1^- 1 C-otajl oL« jJxil JJiS L>- 

olSwtJl A2Jj OlSwtJl 4 j jij Lo (jJfcj JLoj AjllSsj J AgJ>- J^Lj ^ ^>-1 4^>- oULo 


! ^LJL ^LJLll Lgji^*j oU jV dUSj iJjfc y j^Loju ^I^iaI 


^Uij SiSyit jxj Lo jO .1 


^ f, ^ 

. LJl>- <uULo iSwi Juwb jO jj BwIpLwII .2 




Ju^ ^JJ ^jwbLl olSwtJI -Uj y *4 


^jL>til L ^3 ^xil ^^aLaIIj) IJgill^ d^l^Usiil ^Jjw£ 4^lxJt ^3f ^JLI <l 5U^*>L)! d-^i^N-wwJl (Jl^xJvvol 3JwO 1 *A3^ 

. ^.:>UjJ c*J J^t ^ jjil jil qX& <-j\s*z^ip\ c^Lg^ SxjI jJI oLaw\iM y& ioJiLl o*La jy*3 La^Ij jJ 

^j/s s ^c.*J» I La “ 4 Lgip “3 l^L> — 2 Ig^S* aJ g **» — 1 . La^Lm^oI c^Lw%a>!^ I d^L^iwwJl ^ 


aJU-wJI d^L^wwJl Ajii^sj 4j 






. d~Jl J Citato SJLiUvil I y* ^ j UJLi ijiiail 3JlP jl SJ .3 


. 4^5s-LwJl <J^lS\*wjJlo 4oj ULa 4j2-L5sj ^plo2Psol 


. ^ ^»o J»yfl3 I Igl^ ^»wqJo 4^.^J w wJ I 

(1 G) Jl J^aJ jJI J^I oUUl US' .3 p\ oLiJl 2 jS I ij^l .1 

! 4*50^01 cJjISwxJI ^l<A^bw%*>! Jol j3 ^ 

JsjI jj^I jJl J-C 3 ! 4j^ jll Jo I ^osJl o J-& ^>x>- |j> aJU^JI Jz £ I Jol ^3 4^5sA^'^\Jl c^lSw^cJl ! 4jj) J ~A 

. C-Jojo ^j^vS'Vl JUaJ Jp jl^o ^1 J jl 

wLv^jJl ^1 JLdl cp^vol^b-l j jlpLwo J| Jo2j J 3l<Jp^ll 4j^vo 4*^b**>^b)l d^l^bwwwJl I j^^cx*^ ^j^**** — !B 

‘US'LL-o ^ o'v bySol 45wi 43 U 2 UO 

jljjJ-l J*3^ 4 jI i^JLJl oISUlJI J *1 j^*>VI 43 Jj SJaJa^- jl <w*s£ i^U^Jlj UU*Jl olSwtJl jl ia.Ja.^Jl -C 

. 4o l r /3.) I 4 J 0 P J wii5so Oj^^Vl 3 Jo*o^ uJ j05 j\£> 

<j-° ^Jl babe <L**bwo olSwill oJ-Aj oLiLtJl *ljj ^ jo jl i^U^bll olSwtJl Sj^-'il ^ 

. 4*oo J^Jl C^bb-Jl c- A>z1a JiLa bg*3 ‘USs-Lv^ 45 wJ> Jao j * * ^ail 

: U^UI olSLiJl ^1 ^ 

(jbj^Vl ^yS^mi 4»flla*»a 4j^ l^i| J| yi L^wvol d^t^wwJl Ip yy^ I ^^Jl ^A]LA.N^ 4JL>ti! 45vwvlil “1 

Wl-Fl II L^- J CjJj^oVl jLao5 Jp C^Ujwwwd J^I »wJpVI Jp 4-Jl^“l 4j^&ll J CJ>I 1 Jo5 ^Ls' oJp ^Ja^JsJ JSS 

. iolo JSvJ C-oUl^twO 0^1 0 y%tp 3jA>- J| Spy^o oULo JaXj ^ jio J 

J-^l oULJl Ja; -1 ! WAP 4^wJi ^o SojlSib 4^w^tJl o jJ: ‘U^gll ^j^2oL/2qL| j| 




JUU1I jit M / i>UUil JlJtfl 
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gyjAAll Jl yU jJI 


UljiUtfl ljt&£ <UljJI ^ y$MiUI<uLd glUP 


. t y>-Jy C^i jjI iiLfc <ZJyi>y I ^UaJ jJ* £*>lj y>tj ^Jp iSUjJl oJj* ^UaJ jj -3 . ^Jt jk>- ^Za -2 

d*o I ly» ^y!j ^ xil 4^kX>eJJ 4^* Lw^s L^-O J^j ^xil 4o*AjL-1^ 4*^U»y^Ul I ^kX^\ . ]V1.A.]PJ 4w4»yLd^H 4^»wwJl “2 

. 4JJwLo j\ ^*jsU^ ^ j^P JCS cwl y* 6 4^wJi J^P OjUp a£**aj 

^ja jjj^JI WAN jjL^tj LAN _JI olSwtil IUj* *1 • IJLA iJb-A ^ 

. jUs jb£ 50 (jl 5 Us jia3 4>-Uww« 4 ).sL*j Us ^\ oUUJt ya 4P y$*£~ ^jJaAT Lg.*,<a.*j J 4JwLo ^Bia.^s ^Ja.a.7 

iit ^%PO ^1 i-L>^J^y) ^lA^ c JwwvO L*0 I 4w^»U3^| I 4wL^tJ* I ^«sU/3lll 4^ ^ LvwQO 4*Jlp sZ ) Ip jA 4L»*I^ __) I 

. WAP JLJ SJUp j ^IJL^U-U ^ olSwi JU/aJ^I 

; oULJl JLwi^vol j (JU-y jl 4woU^ul oLjjsJ ^u5UU«y*^J! ol^ucJl olSwjJl JU*>j^M oLjjsJ ^ 

cJUy*>jU jj ^wo^Jl cJU*»j^M 4^UwL« cJU^aJ^l 4JJ&)) ’. 55 jfS\ 4ol^l ^o) jJl Z>\s ^- ^a ™A 

JL- jU ^ jj& 4>^ol jJt jj j^o-SsJl oliUwJo jl jjb SpIS^I ol £~Sij j-ol jJl olSUwJo (jy^° ^ ^ 4sljUil 

jU-aj^ft 4oJaj| j jjfc Ipc^UU ^Uj j^Jl y& jA ^wbs jJt Ol5w^> Ol ^j-vJ J oUUJt 

dUJJj iJlp jJ c^^j^a UJIp ^Uo jJ t jJil i j^j ^Ijl^VI j <w^ 5* j^Jl aI^+a jJl 

oUUJt Jl2J Sp j- 4» Ju j 4^w2il j ^iUiSvJl iJlp ^Uyvj>-Vl J^>- y# SliJl ^ \^ S j^S ol>-U ^ 4Jaj<J 

. iJUJl ^ duU U>ws doU t>fcyO jUll 4j^U>-I jJl OlSwtJl 


.a 


I J^>vJ I^JLP l^? 1 ^ L^«* 1 ^»*l^VwwJi s^UU ^«^^P 


Ota^P dUU AtaX^eJwwJ I^UXJol ^XS ,% ^[I d^L^>wyCJl ^^y)l It-Lft iAaJ . jUwwO^I ! <itf.^Jfli)| “13 

. Uj^ c-iJaJt olSs^ju jUuA>ci^wo jUwjJ& iib-Aj 55 jUil ^^1>-I JU*>j^(l JlS^L^o j JJ-Sj Ur c~*5 ji\ jj-vbU; ^ y 

iU^il oUUJt SiUspj c^jJl jj-vusj ob: J^l 4Pj*<^ jp o yiZA oULJt JLw*>j| ^%jo &Jjt> ^Jj il -1 

4 JJ 2 J ya \a\Jj>tlZa\ I cLij3S ^>ol Lg-Jp J-Uajj oUUJl dUj JLSi^l Li ^ j^5a j^jJI 4>wL ii wil JuJ»v2jJ 

. 40 .S jU)l otjiill 





IwLA^ 4^oliJ! doU l^C-wO 6 Jj 2 J/U jLwCJo^ I V—tf«)a)l 4x>>]^. C^ULJl 4P J*» £\ji J^j 

& f, f, f, 

. ob: Jill ^ ^JLp- I ^laj ^ ^p-Vl S^JajVl y j^w^cJl jl 


! *\ y*i~\ * j^/3.11 4^-Jji Ju»s^ J^ll "C 

iji jiaJl 6j^J>-Vl wbwbJl j yi\j io 1*Jj\ i y& CjLp jj?*Vl * ^yaJl ££ J> ^ Jil J> jV *1 J^A-I CU^clJlj C^wO^*> 

o ^*JuL*o jS* d^^rOJjJl 4-w ^- y ^1 Ja.fl.3 4jJj jJl ^wLo J ^1 jt$jM <Z**£ 4^Jj V I 1^*3 4^a J^ g ^wi . 1 Lw^- ^X^xll jj ” 1 

. Jl^il Ju^vo ^Jp ItaL&j 4j 

. Ja.2.3 Jy ob» ^l-*il J^Lj (^1 one to one L>- jJ *1 jr^-M c.^- i*JuVl 1^*3 l^>- ji y£si\ jl - sh 

radio module jj^> 4^^ 4»wwv»4 <■*** l>wy^? ! j^O 3.? ^ihi ■ ■'^ Jill ^^ *2j bw^ ^Jp £” L>- jJ J*£) 

4 yjl Lw>- |t-Pw\J Ojpgj>-Vl o*XA ^r,**,<Ql) y ^wo^Jl dj^>- 1 C^j 


. c^> < 


Access Point 



y 




Computer 1 

Desktop PC or Laptop 
(Wireless Adapter Required) 


Computer 2 


C|i> 

A»i 


r 




*r*tin 



« i & 




($r 



;■ isp 






C -! Jj . I ANs j V ANs j A N.S ol^Ji ^y> l^pl jjl k_Aix>s^j .UJ! olSwi iajy aJ.Ip a5wL 


^jl^exJl ^UauJ! ^1 Jj<j ^^oJbcJl j ^Ua&l! O-Mal eijLJl lp ^- 1 ^Ul ^ j 2j ^S wf <La ^5\p- a j^JtS C-Jj’u'ifl a ^5o 

.l^o-a Jlj* La ^JUI oLSL^JI JJi j^1 cJJU'iflj . il ySlI JjbiaJ j^l j 


Intranet cJl juMI -2 


FTPjHTTP Jia L^O jo! J*Q>»*«w%wJ ^S'WwmJ! oAA ^Jp* S^IS* I^jL jLj ^yAi 

ASwtJl o*L& cli jl ^jl>- ^\ t JjJLSO)! I wb jjl Jio do JUI oL«A>- 

.iS' ^1)1 


. IntranetcJl juVI olSLi* ^ ip jp ^ Extranet cJl ji~S\ -3 
^ j-vJ dilSj tiJlp ip j~+i 0 L 0 Jib y y*yS oLSCwjo ^jiaj (Jj Internet 2 cb j^t ~4 







ya Igll tlglli 4*v<>3 jJl (J <w£abM Ja>* j^P d^ba jKil (J^Lj 4*1^P ^ ^l! ^>Jo ! "A 

Ja>- jjjjJa 4 ^^ jll d-^l jLJj^l I c_a>LM Ja^ ^.p bkLii>l Analog Signals 4 »j y*p jLi j l. w^UM 

. d ».o v »u V 1^ ^j^S^LaU (jLoiA^el^j Jj'^- A+3 wjI^-I 4^3 j C^ljLJM (*_>2 jLM 


^owvJ ^ cuo-w^ jl5j c <w^il SJUaJt ^^bLl oU j£La jl>-I jjfc j! NIC N 1 IK INTERFACE CARD) -B 

Ul>- Q5y >- jil C^l^wJwJl ^yLXJ \*/2,)\j <-J y*\>- aSwJo JjjjJa J^P ^ w*»<l ^^-1 £<a Ju^l ^x)L> wjUM 


48 4 J 4^»> SSUa< ^15 ” j . ^£»lv»l ^|^pI isllaj jJp J udSaj a jjb jjp ojJ^s^JU ^ ^ 3 1 * i 

iSUaj jj-jjj (J S 3 jj»- jjs iysl>- a jJ j^ 5 o (_^JJI j ‘ MAC Address JL ,^«— *j <l~JLvJ ^lijL c-j 


. ISA _)l -iil^o -3 . £« <u£Jla -2 JlJiilla-1 I ^1 4>- ^ SiUaj ^../IT.* 


. Gigabit Ethernet cJ p\ L^J-l -2 . Fast Ethernet cJ^)l I -1 : ^1 ^1 eJLa a^-1 SSlkJl j^j 

Token Ring -4 . Optical Fiber 3J j^aJl *__»LJSM -3 



LOGICAL COMPONENTS -2 




JUatkil jJf Uall / JlAtl 



&jAiA\ Jl ulA jJI 



U j\ j£ jj ji ji jj <w*^j iSwtJl o ^ JJU ^JpVI LaU *LJ i>Vl Uxp Jz jj \^^oju ^ Jaj^ ^ 


I^ip (J^/atft)l ^ jil cJ j cuJ Cf^t jl <UJ ojLp ^a j 3^r° 


NWLINK - IPX/SPX - TCP/IP :oV^lo^jP^ 


. La ^p-j ^ jJI ^L/adlS* Lg.*.a JloUcj ^xlt 1 4 ^>-t jJt ojLp ^a ! APPLICATION -3 

Network Devices imJI ^ ^ ^ »» 0 n d^lil (7-11) 

Hub -2 Repeater -1 -: 

Could -6 Router -5 Switch -4 bridge -3 

✓ \ 

Repeater 11 JiljLilil J irii« 0 jW (1-7-11) 

>. 

IJLa olsL^ll J L>j^J.I hjJ\ eyp- 1 ia~J Physical ^^J.1 J ^JUI (Repeater) s jLi^l jl ^ 3(4?- .u- 

1^-1' ■ a^LvmLI o^Uj jA 4 ^pwx)I I-Xa y>Jj ^JUI jJI <— >...«. Jl .cJjL-j *JI ^J ^ La ^S* j\ ^Jp jL^L-l 

JjlS" (J Jsl J-l^ll jlS" J-l^ll cJ LiLSjjl a-Lol ■ a«.|As'i Lj-Luj oljL-*ill jl <«J^ jJ.1 3^° • J~- jil ejL-*ill »^a«. J i_..L«Jlj JjL^JI 

l£4>- J (Jl ajL-*^ ! cJ \y^ ^ j|^ ^ I-L& dJJJJ l g 4 >-j Jl J^*^ JJ I * laaT ^Jl JLJl J J? cJjL-^H d 

. Lgjj^J J-*- 


SjLi^U i>jjj J*^J (SjL-VI j jl) repeater JI ^Lape2«-i IJJ >_>?« .^U o^LjL^JI (J oljLi*ifl jl * j^i 

a jM ^yu ^ l^l lg«*j jiD j OSI layers II J Physical ll isJall J jlgi-l IJla Jw^j J ^i?l jw ^ j 

. lyyr'i II JiJ a jU^I JL- J\ Broadcast J^*- >yu ^ SJL-^ll oULD 

: ja j Repeater jyj Access Point II jlyr u?. 3 J JLa jiJ j 

^ jiL Access point Jl jjJJ jl ju'if oLIjip)II c-^., j ^ jiU <uSJL lil : (s jU)U J^- ^) Access point 

JL- j)fl ^jlo ^.y ^ Access point y> eJiSliJI j 4xp J-aij y j switch JU-Iju J&-y,y Access point Jl jls - lil iSL^Jl 

■ oljj ^ — i - ^ll J"^ ^wXP 1 Apv- iXwwmj a J^j Lcj t j ^ 1 ^ 

^ a jLi)ll ia2L ^ j ^1 j^p Repeater Jl J^ai; oLIap)II J^p ^ ^ ^ 1 U Jaaj a*- : (a jU)U J-iu~a) Repeater 



. Jjy J,l — >- Jp obUp^l J^-b ja Juy J,l j\s£ jZy jjj*\ j 3lp- ja Repeater j point 



HUB —ll^u&ll .tijojl**, (2-7-11) 


jAj Js-\j cJij sap <l 1 p jt iil^o sap 4J At JiwJt 4 ip ( j&j tcpc&tcr Jt JlLo Iaa 

A>- I jJaUj jl^-L ^ y>-^i\ iibil SJUadt Sj^^Vl JisJ 3ATA oULJl ii jrAL« JuU 

jt A>^> jlS' tit OlSwtJt J^lit <j\S jb>cil <UA>tAvJ wb J^SsJj jl^i-l lAfc ^IA^cIn^ ^AS 4jI £0j ^yp*}hs>-j L& Ja>-I J lb* 

^J»s^2«wv0 L ^ LiLs**>^t t t A& 4^*Aj| ^ ^Lt d^t^Lw^^t ^^P A Aj 


. 4^wwvJl OtA & ^^P ^ ^t (A^-j 






routing table a*p - ^ J^Ap' jlg^UI I Ja ~^*v«a sapI^ ^J^K^aa w~p&j ^t^Ax isaj ^Jp jlg^Li tup ^J^a-pa 

^p aAaLUJl ^£Aa ^a aJ- 1 jlgJ-l Iaa ^J*£v2**vj ^ g ■ j ej lll aJUa * - 4j^>t^Jl A^j>- ^Jl J^aJ-I Iup — A^ o^^p^U a Jp jJI ^a^LpJl 
Jl ^JjIj JL&al dJ»aP jl ^ P . Q J aUa. i A^aJ) jl O Jfl.P^f ^ jl^P 20 ^j»a dj d^Ax JAAP ^j jUp"pL JjLa» JL Lg^lp^jl^ d^AwJl 
Jp s^p-1 lOj Bridge Jl Oy*. Jp s^gp-1 10 JLa ^ j~p« 4 dSL-Jl J^ail j bridge JLp 111 ^1 ja p\ cij Jbs-b data 

. colj iSL~Jl 2p ^ jl iap'iLA - j bridge Jl jL- 

A^aJI sAa (_i Jb>^a,il s-l.iL J^»pJI j*~J e ^«u5" 4^J> ^ dAlAptAxI |«Jo A9 jl p>Aj ^o Jajj ■■« jlgJ-l Iaa jil 

Jl J5J J jap J^*j MAC Address ^ <ul J <cp *_aJa£ jiJ j « ijLAVI iji* j jJ^' SJUp J Repeater Jl Ju> y>j 

. 4j ^U-l Jill p jlgp- J£J oLLJl J— ^ aSJjJL jlgp- JiL ^LLi MAC Address 



Switch 11 ft^V 1 3 Iaa (4-7-11) 


.iapj ejU'il y * j ojU'il J7 5J> aJIp jJUaa [S jl repeater Jl jp LaJbi daLUl J y*; 

. 0 A3La Aj Jw *CP ' al"^L Lww^ X *> g ~ 1 sL ^5J| J^*A*A JjA ^ e jLUA I J p^A ^A^ -. Jl yp UA^- 

. MAC Address Jl y> ( _i s S’. j ( ^J-l) bridge Jl jp UaaI ^ 

_)l |» g At 1 j'il idge Jl ya ( _^'ll ^A Up j -P>-J |» g .4 ^jS"ll ^jAj ( j^Jj^wJl J^P tU-oJpJJ ^ jlaij O ^v« (j'iM Lai 

! ol^~«l.l l j^ JjJjJI (J <cp ( j^jo^vJl Lai aaxLmJI ajj^pJL ^jajjLu Ja,2.? AxjJ Address 

.JLLa 32 j16j8j6j4 J^a JLsLa oJp A) ”1 






SI ^ IgJa^j oULJl jJ&a ^\ y jA jl^>* ^j^UM 4C Address^! 4 JI ^1 SiU^^fL -2 

. iSC^JL ( oULJI J& ip^) Bandwidth _JI JJLl y> iL^UI ol^j jl^JLL ^UM MAC Address 


. dLxSwi jJ jUVt y> jwb L J ajt i, I *V*j <J 4«wo^ ^ oAp ^.vwb^wJl “3 

j iSLiJI i2Jp J Jwo Switches II ^^1 ^1 i)L* j Data Link $2J* J Jwo ^JLI Ji* j^~JI -4 

. wbjil AaLJoJ) ^J-P lL%^cjI la g$ sJjAP JlSvJol 4 J ^CJo^wJl^ . L/aA 



t > 

Router 11 a^^JI jL&A (5-7-11) 

. hXdl*«4 0-LP 4j ^JjwO — )l . O^L^^II 4j y Cj Jaj 2S ^ yj J ^^A jl$>- *^[^l 

y . j\m^^ MAC Address — )l |+^a> 4^<2jL%*> ^y ^JpI ^ 

ii^o J\ Jp i? jjyj js* J^j jl 4j| Jl ^W>)fl MAC AddressJl y> j Switch Jl jp Uljl^ 

|jlf <Wal>- olp&i*a)l Ca\La y ^ JLa ^ sjbjip olj^jr J Router / ^ II y> ^/il jl^- Jl *ORT 

• _J**3 ^1 Ltl^l I? <3$ ^ j l?T 1 ^**3 ^Lil L C I 

. OSI layers Jl J Network layer 5^-JI &J? J y» IJLi jl^- J£> ^UU IP address Jl y> j' ^ Jai»o -1 

-M J C*J Ju^U JaJI ^-UVI jjj jJl jOu UJ ' ^o <uJjw>sll 4j?J.I ol^Jl Jajjj jl ^Ja^wj <ul jJj j_)l Lya^l y~o£jj -2 

. IP address 4^iJ UJ? ^Ia^-I ^ olSLiJl Oh 





jJI J broadcast ]VlGSsagG 4^>- ^il jJI jJI ^ 4Ja,g.>j ~3 

l<«L& ^uJlxll ^ »w«Aj ^_^P 4.Li/2ll I I ^)! 0«L& ^Ju^2j 6*X^I^)I 4^wCJl frixi/aP^f I 

^ y-VI iSL^Jt jp J^ai^ Broadcast Domain J yj^Jl Jp iSwi JS* jl 


Xs> ) 4 jllScJl ^Lw^>- SJL Jb ^A^tlwvil J jS* jjjjfi } t ^P *Uj 0 * 1 ^ 1 ) jLm^o Ju^ 2 $I U jM jjj jjl jl 4 JaA} -4 

. ( IIP • OSPF. EIG Ju^ J jJJ jL^it wbwi^- oV ^j - 0 o^IapI jj j jJI j) o j *m» ccna J 

l*Lk cJ ^Ju,rg.^i^ 4 j ^pUM j _axi > l^ M routing tat)lG ytj jJI _ 5 


l^-o routGrsJt ^ybj jjJ\ Jp ^jl^iJ.1 


. OJ-g-U J jJJ J^> ji? Ju*a$l olSwtJl oljLwJJ ^jP ^5*1 j^o jj j jiJ ^laxj Lo IJjfcj CkiJ 



t \ 

Cloud _11 a t ,^i! 3Uu ( 6 - 7 - 11 ) 





JUmJI toil jif M / griJMhAil Jlttl 
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gyjAAll Jl yU jJI 


y|jiy2l <y|yJI ^4 y^UI iyLtf ^BP 


4JLD1 ^ja jt^>" IfJ ^Jp *UwL)l ajj . ^ I jl^a ^1 ^ ^>-1 ^ ^1 ^a JLaJ^I ^1 jl$ ciiJ^Lj ( iol^Jl 

. OSI ^O ^rojJl C^U^wywO ^Jp ^Ji^-*j Oj^jJ 4P ^Lu*»«a 4J3*J1^~\ C^J (7™ 1) 



LK (^jj OSI VIodel ob^Uwa JiS* ol^**JI Ja>j oj-g^J ^S*SI jl^J-l jc*a 


jLowl^tLwj Ju^?j IA^>- j^a j%Jy g^aU^j jl ljlgj>- jateway JLaJ'ifl SjIjj -L*j j . J^JLJl fjf\j h**jj\ ^s >~ JLoS jA Jywo 


ISLi Jl Jl LU-LUl isLi Jl ^ 4ia ^j^aM ^laiyj ^jJI jl iSLJI " il^ ?f y> Ul>I Gateway Jl j .2iJb£ oV jZyjji 

Ju L l>Ij j^S j\£* J oLJJ jl olJLUl) i*jbJl 4^^Jt Jl oLLpJJ 4^uUl <ul>-ta J*2j 4il ^ I . <u>-jUL| 

. Router JL) gUl Gateway Jl jp cJ juVI ^ jcsiVI jl ^ sjl^I j 



2FXS Gateway With A Life Line XG2QO 


; oULb j\ <wJl ja JSL Jp Sj^>-Vl o*L& ^-wvw^Si 1 *Jpj 





( HUB - Repeater ) ^ &JaJl s^1 -1 


( Bridge - Switch ) ^ SjUJI isJaJl s^>-l -2 


( Router ) ^ £JUJI SiJaJl -3 


( ClOUd ) : iSJaJI SiOit js. -4 


dj^Lallll ««*«*■ li j*4 "...qIi J3^|21(8-11) 


Access Point-JI $1 (1-8-11) 


j s>g^-Sfl -k>y Vi ^1 iiXJl oliLjJl J Switches oL^j-Jl Jili ^ Access Point J ^ ^Jl J?U ; U 

jp SjLp y> t WAP jl AP_; IjUa^-l ciyu U> jl Access Point J?U; ^ j . olSL^Jl ^L-1 j jyt ^ 

ijjJ 3 I 4 -LI IJLa <. WLAN ^SiJ. JiLU t s^Afl ^ iiXJl iSL^JI <ju Bridge ^JUI 

.wbJbL-l j ^jill SjIJjj «jJ 1 (J jLtiSl Iju jSj (. 4^-*£jl <_^l ^JU — ^1 »_JLpI ,J ^ 

^ i. DataLink Jl asJ? (OSI Model (Open System Interconnection Jl ^ iJU)l &JaJl J WAP Jl s^-l 

. |f 4p jJp 8-Uj O’La jJUll wo ^ jJl c^l>- Jt c _ U 4^-L — j i 4A>jhj 








ij&r'M j t Direct Sequence Spread Spectrum (DSSS) 802.11 y> j { li jl-1 

Mbps2-1 

^j \ ju iJlp olpywo i_J?b>sJl ^Jt _)1 <wJaj'^ ^UiJl I X& Zjjuj 802.11 I) ^Ua i 2 

.Us^ <J <3 ^JUI Wi-Fi p-l 4 JLp jJlIjI b> J^I <. Mbpsl 1-4 <ju b> 


Mbps54 ^JDI 802.11 g ^Ua>3 

Jp jilajj rate doubling Jj^L Mbpsl08 J,l J^a; aS j 0*1 Mbps54 ip^ ^JUI 802.11 a ^UaJ-4 

sj^SM Jp Uji^> y^JI 1 Ia a/j t ( Wireless Fidelity) J (jUa^-l ( 802.11 IgK )Wi-Fi Jl £dk*o« iJaiSll 8 JU 


UUp -ua*il Wi-FiJl ^ jjlku jLfi-l 11 a J y* 11* j iiOL-^AJI oly j\ J\ J\ Access Point y SJCJl-^AJI 

t 

Client Adapters and Client Software _11 $1 J_io*Jl 2i!2^o (2-8-11) 

j cP j CIA C CARDS j y j^vo-SvJl y j Oj j5* j 

j ^p- ^ ly- jj U ^ j^-Vl olS" ^ jL)I ^LS" j 102.11 a . b . g . n ^rul^j i2il 

^ A-PfcX) ^ ^ L & *& y**> ^ \ ! y&Sj 



.External WLAN i^jU- j USB 


p 



SSID abc 









Antennas_11 $1 (3-8-11) 


Jl ^ja> *»i •••>• ojUi^ll J> jl ^Jar...~ V j ^UiJl l-xi ^ jAA Jl p ^Uaj ^1 j_J oLul jOu 

43U»^U directional j Omni oLsl y>l 

. O^iisai j £j^h*p jil ^1 


m y 


Core 

Network 


/ 


f&"Ho 

Internet 

Backhaul 


/{S 




i«y ) 


Dedicated Backhaul* 


Mf\ 

I RWH ~l 



Wireless LAN Controller _I1 $f (4-8-11) 


U jl jJj^ru p jli dJUJD j ./a* LjIp Lfijtal jli ( j^w5’*i(l ^ #j^j-*i!l ol ji*& J,l ^|../at.) LajLp 

I* jl. d-j*- sJLa J ^*iUdl J Ijl?- ^.1 jyju CWNF ^aLa uJ ^ Vireless Switch jz. t j~Jl ^ 

*AP AiJDl j \ 4 h jLJl ^AiJftJl ^11 y^? ' ' ^ * . -S*^[ I c_>l ^ mnaJI o^lpla 

.Standalone Controllers ^ j Sp ^ iu i^U- 


0X000 


Cisco 4400 and 
2 100 Series 
Wireless LAN 
Controllers 


000000 


¥ 



Wireless LAN 
Controller for 
Integrated 
Services Modules 


Cisco Catalyst 
3750G Integrated 
Wireless LAN 
Controller 


Cisco Catalyst 
6500 Series 
Wireless Services 
Module (WiSM) 
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gyjAAll Jl yU jJI 


y|>*2l j*»$ <u!jJI >» y^iUI yLd J?* 


^jl>- La^I^-I 4»o I ^A <U^Lvo^\Jl Lo (jl j L*sl jJ? jl ^Lil ho3 La*X>-1 jj ^P <U^J*vo^Jl C^lSvwvCJl j^sl j^alOj *)l 

^ 4^5" JJl ^ J ^wo^Jl Sj^^l 4Ja^l 4^w*sJl ^1 ^ ^Jl cLL^^j LC La j C^ljUall ^ (3 ^ ^ ^yJ.1 

JyoUcJ ^i)l c-iJLx^ SjLi^l J^Lj j j~~i h^l>- j ^jJLu«j outdoor ^jUL- 1 <J ijiLLy^UI iSwtJl jl>-I jj j La ^p 

j Wireless Mesh Access Points ^ Li s^Vl oJL* j indoor iJU-LUl olsC^Jt £* 

Mobile j CPP hj ^ j Wireless Bridges p\ £* oULJI J^Lo l^wl 

. MAN £J j JUai Jp ol£~tJI ^ Networks 



: ^1 ^1 Sfttf y* j oUl transmission ModeJI 

Jio ! ha Js>-)j ^ jl^L-l ^ oULJl j ; Sa jjL§ —simplex — 1 -1 

ji < ''' ^ I 4*j\h 


: Jio . cJjJt j-yiJ j jiD j ^ j ji oULJl LyA : i>- ^aj half-duplex -2 

(( jJl L yhj ^O-wJ J J%-L^y jw\JL> Lo — 4 j|^jL-| <UwL>fcLy*U ^1 ^^Lyy^Ut )) 

: Jio. cJ jJt j-wyi> Jj oy*L^n ^ J y : £j jajl Full duplex -3 

(( <JU9 jJl { J-h j4j ^ — C*J JU^LJ L>tivaj)) 





Direction of data 


r~ 


Monitor 


TVT ai nframe 


Simplex Mode 


Jr - 1 


Direction of data at time 1 

n 






i — , — i 






Workstation 


Direction of data at time 2 


Workstation 


IT 


Direction of data all the time 

►- 


\r 


Workstation 


Full-duplex 




Workstation 


IP Address ^ (10-11) 


^ ‘kji (jl I Xa ijj& jl J C-J^rul j\ 4^-vi (jp UlS" pI O* uii 

4p»Lp Jjlkj Ala&lpJJ ^y ~ JL> ^ ojUaplj wLcj La cJ^ ^ lAtl ojl 

ji IP ja ^ jJl IP j Internet Protocol SJKJ IjL^-l olsLiJI J & ^Jl y>j IP Address 

. IPv6 & IPv4 iJb-A 2j ^11 p ^ j'y jJl 

jt c*jU (jt ^p ( y^j (jl y& y&'* ( 1 address) ^.gJaji.1 <jl yd 

4j iUailt y M Jt (Dynamic) s jjjLp ju~*j (DHCP server) yJt I li y^ ^ol>* 

cJ y*P ^ y^\^zd ^ ^ <^y^\^dS l*L& 

^jl jjioj . 4.J1 cJ y^j j Ju^-wj ^i)l cJ^il ^ L«lx li-& ^1 Jib <J y^jj *u&> ^1 <—j 

.LJUj ol-b-j j\£ (Jt jlis^l b ^J*P ( 55-0) £jl J3 ^IS jt JS* (Jy£ oUU- 

IP ^ ^\ oJl^j 192.168.10.200 ^ ISjVI *Ji* ^ L* 1 jJS* 





oX&j 8 ^ )cte1 JlS' Octet ^*-**>1 ^Ss> jd h> J £j 4-*^jl ^1 *j\ cu> Jl cdJlx>j 


255 Iju octet jSj j\^l VI *1 V ^Ud j\^[S j&h ^Jl ^ ISVL jl 2LshiJI f^/VL U ^sSi ^ ISjVI 


JjVl 

1 

Octet 



Octet 


1 



Y 

i 


1 1 oooooq .,1 01 1 1 ooq. ,i 1 1 1 oooo,. ;i 0000 1 oo, ^ 

jtxUL' 5_ciUiJI ^2J1 

> 

f \ 

t \ 

f ’ 

Y 


192 184 240 132 < 

j'^ial! ^-; juJajd ' ^<; ; !1 


! A • B . C • ! cJb-^l ivw^* d jl ^-j 


4jV ^^VwwJl fr L *» vj l taXcP »X^ & »WW*» L I iitaXP <Xi L^toXsP' I ^ - -(^ l| ltoX&^ . ‘ ^ )| “ 1 

(^ddl J) 0 £«J d jVI octet J cj JjI Ijl> jl o^jl^^JLJ ^Ul j iSL^D octet J jl 

J ^j^l J>*-£- ^V ^^Vwvdl ^Lvwjl taXtP jlj^o <X^* S ^WVM»fl i^taXP' <Xi LaiXtsP' ^*X ^C »WwJ V ^ j| ltoX&^) . B 1 ^ 1^ -2 

(^yhdl ^) 10 ^jujI djl octet ^ c-u J jl Ijlo jl ^.j£j ^ilJlj octet 

d jl ^V ^i^iwjdl f'LwXjl hX^p* d^L^wjd! ^*0 ^*Xp^ ^j^iX ^ cXwdl ^<xp <Xj ^ Lo^x^ ^tX^&Xwj l. ^> dl lt»L&^ • C' LA^dl — 3 

(^Udl J) 110 ioJ d jVI octet J ob *&% d jl Ijl> jl I octet dl j iSC^Jd octet dJtf j jU j 


. 4j ^^»waJ| ^««^L^xd ^jV.«/2^/2i^ V l^olA^ex^l Id VD • E j^dx^ail Ul 












Address Class 

Range 

DefaultSubnet Mask 

Networlcs/Nodes 

Class A 

IMG to 

255.0.0.0 

126 networks of up to 16,777,214 

127.255.255.255 

nodes each 

Class G 

128.0.0.0 to 
191.255.255.255 

255.255.0.0 

16,382 networks of up to 65,534 
nodes each 

Class C 

192.0.0.0 to 
223.255.255.255 

255.255.255.0 

2,097,150 networks of up to 254 
nodes each 

Class D 

224.0.0.0 to 

None 

All members of the multicast 

239.255.255.255 

session share the same IP address 

Class E 

240.0.0.0 to 
255.255.255.255 

None 

Strictly for research and 
experimentation purposes 


bJ U jS l y jij \S jj * 1 c^olS wi^Jj isilp j^jbpj S-J^ ^jjjbbp iib-A (JjI ^ j 

^Jp (c2o ^ u)fl J^a^j bo »up ^1) LUp L^ol A^cJwvo! bJ ^ J 4^b>tll buSw. *> bJ J/ul ^p •iibjk 

Private J <ulo*iiJ bJ j# jl^p ^1 Jtj jl^p ^1 ^ bJ J ^-SCJI j Private IP ^1 gyJi 11* 


Class 

Private Address Range 

A 

10.0.0.0 to 10.255.255.255 

B 

172.16.0.0 to 172.31.255.255 

C 

1 92.168.0.0 to 192.168.255 


j jivJ Public IP l^Jp JjJJajj IJUJJ SiwtJl jJ l^o|JL>t^t bJ ^ oJL^i (C-J ( J) Lilp ^JiAlwvj ^l*Jl bo I 

ol* jJI Internet Assigned Numbers Authority J t jU^I(IANA) UUII ^UMl ^ jJ iU^o ji ^*J| ol* 


^ib*Jl ^o Jb*aJ^I ^Jp Jl*^- ^j-o :Jpj Jl^ ^ib*Jl (J SJj^ Ji^J 0^ ^ LJj^ 

: Public Oi-i J jJ t j Public Oyt >p j>- jUM 








Class 

Public IP Ranges 

A 

1.0. 0.0 to 9.255.255.255 

11.0. 0.0 to 126.255.255.255 

B 

128.0. 0.0 to 172.15.255.255 

172.32.0. 0 to 191.255.255.255 

C 

192.0.0.0 to 192.167.255.255 
192.169.0 0 to 223.255.255.255 


. Network ID iSCjJi jS-2 Host ID * d — yj ■ 1 . JJ ^wjsJwQ IP jl ^s* ^ 



Network Id 

1 

Host Id 

* 



1 1 

1 1 



• • 1 1 

t^ULuaJU ^-.oj 


1 

32 


*\ a / 2 q \ Lo jj o jj^aJlj j^>-V I octel Jlj 4^wxJJ octet dJUj 



^Ju Ji lost c-Aj^iait jl wbu iJLJl ^Sv^jJl ^ ™/a2ll 4Swi jl ^p- jjfc jl jl 

^mX^cJwwsI I 3 4^vwvvJ I ^I^p ^1 4.L*i^ ^ ^ L»fll<^l ^ w\Ji Lo tf.b.^ 1 ^2 ^Lwo2j 0 ^ *a*p ^1 

. |+.^/agll 102 4^3j ^Ail ^wi >e jwwi.l L^Lc <^.,g,Li^ 102 4^3j ^£*xJl 






j*Si U Jj>-I ^ ^Lo <^j^ti»vj ^ JJ J _y^ A <J&~p ^ja jl ^jJI Jl Jai\ ! j>A JL« 


iSJjJl -jJ. ^a JJlS iJLP J loStM-yall 


1 o 


1 20 


2>00 


I 2 -V 3 


j & 


L 



Aii > -V- -g~- - - A - ~— * *• '* 


J L 


L 




http ;//whatismyipaddress.com La> ^ ^l l i* jl I j^il cj jl^I <u j £*juaz ^JUl ^ ^U-l IP Jl J 

jlUJI ^ gJi^aZ <_$ jJI J jlpsj ^U-l ja I Iaj i^MJl J . http ://www. whatismyip.com ^s jil 1 1 a Jp J\ 

^ ijy>j> a.Xp J£J ^Ja*J [ANA LJaio jl Lis \£ j LUja J C-j jli^ll io»b>- ijjA J*s ^ 4 j IIa^ ^^jU-I 

Public j^Lp JU ^ %o sJl^- jl j^]\ IIa Jl U^JaJj b^j LI j 82.137 jl jMl Uj Ljj~, ^jlL *>L«i Public j^Lp 
Private Jl jj> Ms LUp JU Mill Public ^jLp Ujlkpl cJ JJ^I Zaj+ a. ^ jl ^ j Private JL* J ^ j 

j J<if3T* O'.'.fT LI LI ^s*-*ill j^P ^_1L^ LlA^jj j«Ju Ja»-.U « J& ^ cL Jj*^l Jl J d.» L ~ Lis 
JsL^ ^.p I jll ^-p I ^-«-Ip LI j^lAI jV jl ^-p jp l-^^l jb o ^jl jl J J^aj jjl^ ^LL J-C_p 


A _ A . MM VI JIM ^UaJ 31 I 



(J^t JcH) yJt dLhl 


. Public A ( j-« 


. Private ^jjjUp Jl^ <— ^ ^jjjUp 
. Private ^jUp ^ j^jjUp 





j^*J| dUU ^J^L- cJL^^I y* ^ I 2Js>-\ 4-*-L-l J £>j SS" jd Jl J ^^JL^clwwil 3JlP J ^Li^l 3JlP JbJL>tll ^J^yax^cil £0 — 

Private JU- 

4«w3 $* ^ c ( ) 4 i^LjJI ^I^-%p ^1 jj »^Jl 4 »OtaX^bwwvj ^ 3 ^ . Subnet IVlask ^wL--J I ^L$ * ^ ^ * 1 ^ 


. ^^vw wJ l ^I^*p ^^L)l ^^b|^ ^L^obi ^I^^p 


^UsJI plkJI Jl o*>UI ^ISj^l Jjy^ Jbuj subnet mask 255.255.255.0 jl$ 192.168.1.25 :JlL 

192.168.1.0 (Network address) SSLiJI jl ^p ^jUI j^sb Lakll (AND)LUp A ^l j 

iJyj ( jb-l jJI) Vr ^ LsL^ Ji<^j Jb-I j jt LI jj& (binary digit) jtt ^ij y > : (bit) cuJI cJj^j ^ 

^JS'J JbP*-l ^Jl JjLC 4-o 4*^2-o JL- jb 4-0 j-bJl Jj 4-ob 4-y2-Jo 4-wv-LsJl ii^L-^1 J jLoj ( jjL^aJi) 4j j JL*p jl 4 JL- 

oULJI JLL%-lj JL-jV jJt sa>- jJt ^JJI ( yte) c^olJI ^^o L ^J^^o Ob JL-jI 

. 4jiLpJJ 4-o ^*--bM ^-v-oLlI ^j-o L jfr&J 0 /IJJI 4^-%-j JflJl 4P ^j--L 

Jl oULJl JL- jV ^jiAi^o jI^p : (Default Gateway jl Network Address) iSLwJ' jl ^ Jj/ ^ 

.10.0.0.0 - 172.16.1.0 - 192.168.20.0 :3JbJiaiiaVI ^ ^ aJLJL^ sju« s^jl^ SSwi 

c^-l jJ*\ J LiJaJI jJ I j sj^Vl JJ ^ ^jl^o ^jJl jl jpJI y* j : (Broadcast Address) <lJI jl y* Ul>j*j S 

4JLa^ ^ J-JwqjJ I ^ ( ) ^1 ^ 4^-mJ-mo — u 4^-vmJI ^ oy^Vl Jl JoL- d^bbJI JL- jV 

j-&j 4 J-P j >- 1 JLoj L^l y& ^Jl 4^-wvJl J *.j».*.-l ^bl oULJl JL- jl 

. 10.0.0.0 VI 3 * Jb ^VJI J v^l>l Jl oUUI JL- jl Jjuj 10.255.255.255 

t \ 

Protocols (11-11) 


3 ^* ^-^L-o ^ I ^ ^ ^* 0 ^ 1 1 ^ . Protocol 

6 j^j>-I Jp (jL L-Lio Jp Jo-xJlj JoL- jJl s-ibb jt-^3 Vl^ 0 ], J J^l— 31 ^p 3 ^r y J^-^^JI J^Lo L-Up . d-J Jb^l 

Sj^>-I L j^pj ob ^Lilj obilil J^jj *^jJI JL^I j JL- jL . 4 aJ j\ rotocol J jS y jjj ^I-\j>cju-I y 




Layered Models cSi jZyjy}\ ^>1 J jIj& o y*. Protocol Jj^jjJl ^ j j~*iJI 

. TCP\IP oIaJp j OSI oUJ* L* j (Destination Jl Source Jl j* oULJt Ulk^s jJI Jl ^ ) 


Jp ^ ^ ISO(International Organization for Standardization) Jl c^lS 

4a1j \*mA <>, Jgl^cJo jl 4^Jaj| Jp Jg»wJ ciU^J ( L& ^ if Ssjy ^v^5C-J jjJUjj ) ^^A^gXI J*A**Jl 4^Ja^l <— 

Jioj j Open Systems Interconnecting I jUa^l y* OSI _JU OSI Layers^ JkJI 11 a j. u^y> 


. ^a . ^J*-£w%m1I jL^JI Jj I jjy Jl j»° ^^bLJI j*° J* 


. JwsA^wJsJ 1 4>oJgj| Jp ^^^y^ J Cj^ ^ I I^-WW^ I “1 

Jp ^ib^L^aJ ^Jl Ji^Ltil g jl ^ial^J oULJl jj^o c-ijj Jl J^-l j-° J olSJail ^ a? jl *bu -2 

JJ~ Ju*2 jJl ^ial%%J IaJJ** 3 iL >* jA ^1 Jj Jwo-^j ^jjl J j£ jjj jj jl J^.Ja.7 ^>- jl jl jl^p- JS* cJ jju Uai* 3 . SiwtJl 

Js^aJ ^*>L*ol ^1 J*3 4 J<kaJ| Jw*j2J3 aSw-JI Jp J>-\ jl^J>- Jp mg Jq**j p jj2j LoJJP Jbll J*3 . ^^-^I 4 -^Jsj 4-L^jJI 
Low\jj<3 J J " yjy jl iSjjJl OjlS* jl Jul^Jl JJU ilSwdl U^-b>-l j^& -\i <^lw>l SJp JU.^3 ilSwil <^^wJ 








JIAmJI jJt / jiiJM&l JlJtfl 


450 


gyjAAll Jl yU jJI 


y|jikft)li iulydl ja y^riUI yLd jli!' 


Adh>1 'j—U-1 aSJj. J*>U- ^ 3^ fj jJI jJI jfi i jLp ^ ^ (Application Layer) a*jLJI iiJaJI -1 

.1 J* jfj (Mozilla Firefox ) j (Google Chrome) j (Outlook Express) j (Internet Explorer) 

http - ftp - tftp- smtp-snmp-dns-telnet : j£yjjJ\ 

c_~-Uil Uldul j Lfrliw Jbfc-tsJ UIjJI '*zy Format Jw«j ^ ya: (Presentation Layer) a*oLJI diJaJI -2 


. text . flash . wave . Pdf) 3JLJ.3 iU^J.1 ot. jJudl JujJ- Jp SjilS ^ coU) «jlp ^ J^ 


^ jJI ^«U j-Jl /jj. ; .Ja.Jl ^d^aJl ^oli^j ^ Jb Lo Ijd^i e»^- J^oUcJU ^ JL JJl g^UjJl Jj ( . . . . 

^ (internet explorer) J^-b (acrobat reader) ^ yu LstaJU oU Jbdl £j 

dli j Jai^aJl iJu*j ^yu Uaj1.(text encoding) £j Jp o ydl ^ dUis - .(pdf) £j aJL2^J.I oU J jdl 

. Compression and decompression oUUU JaA^JI 


JPEG - BMP - TIFF - MPEG - WMV - AVI / ASCII - EBCDIC : ^ £ y ^ Jl 
jlp }(ui . J^uJ.1 j J ~> Jl yj (Sessions) oUU-l ZJlyj 3^1 j gJ jj (Session Layer) a*w«U-| 5aJaJl -3 

jl jl (GO) aU^ J* iaXya; jl jl*j *i(l V ^SJI jU cJ juVt ^yaj J www.yahoo.corn jl j*Jl iUS 1 

jl aJJ-I lS\yj> ^yuj Yahoo £»y ^ (session) LJL>- (Session Layer) Jl xyj La(Enter) 

^Sl Jl J j^jAUI J UDP Jd. (single) JL-J JUa^l £j ijJ- Ut>l j ,y>l\ *_iko L^i^l 

) dJ Jl i _y>j 3 (j-J JlJu«lj JLj>J lya^l JliAj . ^ol Jl tJS^" J i ijJ V j j^jjjjUl dJli ^o^.bll 

y Ail t-J ejUil ^!a*J J y- J yu ^^Lu^Ul 3 y L«»XiP JajLjsJls ^^Lk^UI Jb* ( luplex 

^yu»^l cjU jjiJJl Jd> (full duplex) [S JLd^'ill j JL.j'ill JLa I jy \ j JL-jSfU y IjlJ dujJ-l 

. dJ jJI I J~A i 3 doJL?JJ jA***^l >— j 3^^ A*Jslda Ljsjlj 

NFS - NETBIOS NAME - SQL - RPC : oV jSyjyl I 

(’’Transmission Control Protocol “TCP) U> j^p^J : (Transmission Layer) l*J J\ asJJI -4 

uii 3^' (td d~s» oU jJUil Jii ia^ TCP J^/j^ .User Datagram Protocol “UDP) j 

tk>- JU j JL-j)M SiUI 1 ju> ^»ld>dJ dJUJ^ j (Window Size) oliLJI Jii SJl^p J^ oUL-j^I ^sy Jp 
J AnwJli bl .( onnec ion-orient ) olil^l 3^ 3^ JWaJ^II yyj J jS' yjyi I Ida ^ y 3 ” ia.oJluJ. 1 ob 3-*bl 3 
32JI IU JJ JUaJ^I 4V ^ oULJI 32i iJL^P JwJ aL-j ^1 V Aib (TCP) 4iU (UDP) 




fli jl frUapL ^ yu dJJJi" c(UDP) j) ( rCP) cJlf jl oU> jLdl JL- j! iJT jujbi ^ i2JaJl el*. (Connectionless) 

> 4 L a»w 1 I^ 2JL. J.I olo ^UJJ JiJ (Port Number) iiUll 

TCP-UDP 

Segment - : oULJl JiLi 

^ 5JL- JJ oL JuJJ jl (Best Path) j- J? JjJl J^l L^iJs y : (Network Layer) SiJlsJl &JaJl -5 

^JJI (Logical Address) jJc* jl y* isJaJl #jL#> ^ ^ .j>J> Jjail (Destination) 3 j^sill ^iJuLI J^d" 


i ^ ■ i ^ J.q-*..> yJi 4 .^LwJl ^3 Jl ILa^ 3 L* A i ^ JJ-i ji 3I Ja^\J IP Address ^^J1 f 


IP - IPX : 


.Router y^J I ja AlUi «jLa> ^ J^Loj + 4 * ^JJI jlgi-l : -: Hardware Lji^JJ 

Packet - : oULJI JiLi 

MAC Address (Physical Address) yl* jl y* *Uapl 4JJ ? jj (Data Link) JLliJI iaJJl -6 


jl^^" j I^LwJl j*3 JL 4.g-....i"..1 d^Mwil * ** ■ 1 Ij 4)1) ^)I^^*J| IhtA 4^L-3«J| 3? ■ Ijll 


4 1?. tall «-La ^ yj .^JjM jl^>- 1 g J p J^*j ^Jl y JJ-i 4^»« j^p j3at ll ■ <j^*)U ^jl ^c-Ui .Serial No) ^jli-l 
UJ? ^ 4^JaJl el* 1/ (’’Cyclic Redundancy Check “CRC) 4 JL 22 JJ oL ^UJi) *U*>-1 *yj yu>y 
jl { JuJJ y» ‘ol Ijby I JJ y iSJjJI Jp « Ja~Jl) U\ j y\ (Media Access Control ) y j 

4^mmJI - - I j^tf) j J? 3 la- I ^ 9 ^ r»<a 1 1 4) (3 IwLI . 4^\ — Jl ^ 4 ) J? I ^ • ' |^3 ^).. /? l ^al) o.Xp 4^mmD 

• y~^ I *J J» Jj>- jl j y cJI J»^fl JJ y JUil 


— ! o*il yjj^ I 

LAN protocol : -802.2(llc) - 802.3 (Ethernet )- 802.5 (token ring)- 
Wan protocol:- ppp - frame relay - ATM - ISDN - hdlc -( 802.11 wireless) 
.Switch and Bridge iaJaJl *J U ^ J^bc- ^JJI jlgi-l -: Hardware Lji^J. 1 sj^-Sfl 

F rames - : oULJI J£J 

ll (transmission media) JiUI Ja~- JL jlgi-l i sjj l^iJi jj : (Physical Layer) J^Sfl aaJJI -7 
( TP) J-lj^ ,>« jl (Optical fiber) aj yai\ JU^l y jlsi ^l y JiUl jJl ^y j\S 

oL« jLdl Jjyi (Physical Layer) UJ? ^ .^1 ^l y JiUl h ~* jJI jli" jl y>- J) (Coaxial ) J)l jS 




JJUJ1 Ja~- Jl iJJL-^ J *yy* J Ji ( Transmitted Data) UL- J J Jl 

Hello . ^ ^^JJl j JJL1I ,k*« Jl gji (Digital Encoding) «j Li^ll JJij 

5V OV +5v +5V OV J ====»» 10110011001 

ARP - COAX - Fiber : cSi £ J, jj Jl 
cables - hub - repeater - NIC - connector : Hardware iy^i\ 

Bits : oUUI JJL 


: JJ L ~. J J J**ai J**< Jl y> J^-l f* Cx° )ATA oULJI jj y ^J. 

.Application Jl 31 ^- y J j jJ iJa^ j*j J jj«j ^s- ^°b y J ^Jai« J y» ^oU jJl ^jJaAI ^jl. ~1 

j <AAl l J la* .,f^ll ^Jo JJi .Xaj yS+$ J y^ J 1 • **t*l I lAal»XXd) »X^b ^J^P— L. LJJ ^ "It aJ^P ^*Jo ^"j “2 

.presentation Jl AJU-y> 


. j_J~ JJ JlyaJl ebJ ^*la. session Jl a!^- y ^ yj J -3 
Juuj J~, Jl jl$JI (Well Known Port) JJaJI jl$JI oj^ a>j TCP Header oULJI Jl S£U>I ^ jj -4 

.Transport Jl iUy> J IJuj segment UIjJI ^ 5iW>Vl «JLa 
La. j JJaJI j J~« Jl IP l$JI ^U»l jo J&JI 5Jb-y> 2JL, Jl DATA oULJI: Network aJlII Jj -5 

.packet LIjJI ( _ f wJ 

JJaJI ^IgJ-l ^ J— Jl jLgi-L ^U-l MAC Address II DATA oULJl Jl asU>I ^ : Data Link 31^. jj -6 

.frames La j 

j L >r 1 1 J . )f ^" ~y>- A^aJI yp 1^^ dJUUI J A*jL A.' I j LL I Jl T A u^ULJI J y>zS2 \ l V SIC Jl a1p»- y “ V 

Jl-A~_-.v _1 I 


*Lww^*Jl aL>- jll ^Jo ^JuJ^wwmII jLgjM wUpJ ^ 

<b ^U- a;I MAC Address II ^ Ji"bll (data link) ajUI a 2JJI Jl JJ^I aSJJI y> aJ^JI oljU'ifl J^a; 

LgJL-^i J IP Address y> JL La . j (network) LJLJI isJJI Jl DATA oULJI DATA oULJl Jp y> 

jikj ^ Header Jl JI4 J jJa; JJ ^ULi oj^Jl ^ TCP header Jl y> Jb La. j (transport) a^I J l aJJI Jl 




jULJI d jhi\ Jb— i Application _Jl ZL-J. ^ iU- Session _Jl 3Jb-y» dJi juu DATA oULJI 

. Ha JS' 5JUJI Sj^lj DATA 


Data Encapsulation 

(data is being sent) 


TCP header 


Computer (1 


User data converted! 
for transmission 


Upper layer data 
Upper layer data I 


IP header TCP header Upper layer data 


MAC LLC 
header header 

IP header TCP header 

Upper layer data FCS 

111010101111101101001100101010— > Sen t to cable 


Application 
Presentation 
Sess io n 


Tra nsport 


Network 


Datalink 


Physical 


TCP\IP Model JiRJa (12-11) 


4A«AsM oLjM J J a I wJI oLlI JaAS SjL*P Li)Lv« 4>- j*J Lo 

^jl ^ £ ^0 ^ /Transmission Control Protocol Mnternet Protocol )_J j*> j TCPMP Model 

jCa j IIaj IP layer ^SsJ *iljl )l olaJaJl ji <JI ^»I*j j iJUl oj^aJL 1^5" oU Ll? 

Internet Model—; U^l JbjJl j cJ 5Sw. ^LAII U^l 
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Layers oLaJJI Jia J Protocols cSi j&jji l j^l • 

j TCP/IP i-ibxu i^>UL| aaJs ja Internet Protocol : IP cJ JS ) II JjS’jSjj -1 

jj (c-J ;j«>l <jl P Address) Jlj ' g ■!■*»« ■ ■ JLyaJ^U c-j JU^II (_^p oljp'ill 

: JJL IPJI ; ^ 4>wJf a) ^*>J 4^,wjj j i ■ /3 '-* 4 

Packaging SiUlj ^1 2 Routing a^p-jJI -1 

a] ,i3 ' i-iA^o aSvmaJI (J j~/ 2 "i aJgjuj ’ackag -u j jJi -^_>- ^li <ji ^ aJi ^ Routing 

a 5JJ| »l>-,5 jl v_...,.,.,.~ _L*j ^ Aa j ijjl <JJj CUili A^UjJl 4 ijLjJl 4 JA C^^ol lili )oi 4 Ja 

Token ■ a^*s£ aaLa&Ii w^l^w-Ji ^1 * 1 0y * — a I ^«JI ackaging ^ ^ jJi 4 pIpI^ jJI ^ ^ ~~ * Jl aJ.*»p^ 

4 ja l Silpl jj U ijjku ^ j dJUJD oljU'jll J& J a*~, ja Token Ring-M a^ t. c_~~o Ethernet j Ring 

•iSA' 1 

jejbJI (FQDN) aJ^ jl 212.26.66.3 Ji* (TCP/IP Address) USj U ihSOJ IPJI jl JS3 j 









jl jpJl a ! av >- jj* jl jh«JI j ftp.reeef.com/yb/new Jl oU-Ladl J oU Ig^j ^l 


. J JjjUall ^31 jl^i*Jl (Jl J ^J-l jl^i*Jl 4 ^" y ^Sj Ub-b 4 SwjI ^^3j (_j^J-l 


yy^i, J jZ y jy]\ (JL* f j* (Transfer Control Protocol) jUai^-l : (TCP) JiJL ^iU«JI J £y j y -2 



Z j£l\ oUill JiJ J Hypertext Transfer ProtocoL) jL^b-l y»: (HTTP) ^-*^1 JjZyjy -3 

i. Hyper Text Markup Language jL^b-i y> HTM L Jl cj juSll oLsl^ j ^Sl jJJ 




HTTP Protocol 

HTTP 


ResDonse 




Network 


Client 


HTTP Server 


HTTP/1 1 200 OK 


Data: Mon, 22 May 2005 22:38:34 GMT 
Server Apache/1 . 2.2? (uni x) (Red -Bat/ Linux) 
Last -Modi tied: rad, OH Jan 2003 23.11:55 GMT 
Stag: m 3t HOf -lb€-2eicbOJb’* 


Accept- Bar. 00 a : byt.es 
Content -Length: 428 
connection: dose 

content-Type : text/html ; charaet-UTIf -l* 


HTML code for 
web page 


HTTP 


Response 


<htal> 

<head> 

<tltl*>Oeco Syetraa tnc, Mara* P*g*</tlH*> 
< /he«d> 

<body> 

4 . CONTENTS OF HTML PAGE 
</body> 


In response to the request, the HTTP server returns code for a web page. 

liU* FTP . . .oliiil JL - jl JjZyy ‘ File Transfer Protocol jUax^-l : (FTP) oUil J& J jZyjy -4 


.^LJI j~^JI j ASCII j EBCDIC . jL-j| C^LtvvvjJjf Jj‘1 'jA 




cJjui js- oULJI JiS" JiLJ tjcL- j Point-to-Point Protocol : (PPP) 5ia& Jl ik& J £ y, -5 

. jjjtatll (Jljj *11*^1 .,ra~j oULJJ h«./? aLv»j ( ) !^A ^ aL»v>i ^J l J? j}a>- JJ 


j*j is" j«ji y |_j 4JjL^j j Post Office Protocol i (POP) jjjJI (J ^s” jjjjj -6 

.POP3 j POP2 j POP fUiJl lii oUJ> i)Uj ^u, ^ 1 *pU- JL- l ^ JL i»jJ-l 

JjZjjj, yt> Serial Line Internet Protocol : (SLIP) JaiU jS CSJ I J £ ”7 

JsLjj^l spU j>\ jjS Serial Lines iJULv^> J? Ja>- Jp cj ju)ll J jS" j 

SLIP jl PPP U 


. o I ^ • (SMTP ) Ja> )l *X^ ^Jl (aj — 8 

pUl j IP J o* J J-~* (Address Resolution Protocol -ARP) v>jL*Ji j J j$ -9 

JUsj^fl .up IPJI SI Destination^ iSLiJl Ja^-JI MAC jl jp DestinationJI 

jjP Cm^cJL AR _)l <J^S"jJj*JI ^JL |*J aSCn^cJU (jl ^*xjl IAa jlSvO ii L ,.™; J _)l io J«>- Jl |j J AA^^il Lo >1 g L>gJ 

Jl _)l AR _)l ^JL> ( s»U*j A^vJi (J) -La«j c _~ »L^-l jlS" ISIS jl J aD AAjJi <daj^- ISIS aJ jS"IS i3 0^ Ja*JI 

MAC Jljj . Jl o' jaJI (>p ARPJ «_Jik)l A^l lift ^ jl dUS .u, ^ ROUTERJI ap- J.I jl jp 

oULJI j* aJ j-~a ( Network INTERFACE LAYER) iSLsJl *$>-1 j ill? -IP . 4JI J Address 

^ Jp dif£ ~ Destination iUiwil i$Jl ^ a^> UUu-I j ( Network MEDIUM)i£ r sJl Ja~-j J UL-J al Jl 
0*^1 J" J Jp ~ • olsUaj t jil ! JiU A^iJI (J iaj^J i>A?Ui-l o“>L-p j^Jlj o 

(( ATM -Ethernet -Token Ring Port Addresses )) J^S'yj^ Ji» iSL^Jl J oULJI JUjI \kS uJ- 

Address Resolution 
Protocol - ARP 

IP over Ethernet 







4*^y]\ BGP Protocol cd^/uVI 4^**** ^ 4a-ip g *»d>l da^f^S' ^»&l ya -11 

digital cert ^Ijudd y_J> ^ Jdidl j J~-jJ>' us ja>T JUail J^p https J £y y y -12 

jwj oldil JiLJ ^1 jLTifl J^sy jjJl yo :(NFS) Network File System J yZyjy -13 


. sJ^-'A-L q - U A y& J L> 


J*3 La 4a.Ja.i I |V« Jaoaia (jlS'j Sy^a*-"^! U]a ^AJ A ^S" I NETBIOS NA1V1E (J yfi J>Jji “14 

. TCP/IP ^ Ijb^id *s 2000 jjj±j ilju £ j&j 2000;^^ 

^a JU1I J--- Jp JUa jp JUail J*a«a ^wa J yZ y j y jA :RPC Remote Procedure Call J £y yy -15 

.Outlook II 


. (Jl yS ( j*Nl ji^wi ijyj ^-Udwil (jja <JLsA>l C-i ^vuj^^ala 4<vlail ^-U>sivMa (J yjy y& • SQL (J “16 


Jlio Uj^> j y* Jiidl jji oULJI Jd iJUa«a { yu J j$ y j y_ yp (UDP User Datagram Protocol ) J yZyjy -17 

.C-jJl (Jfi j y_yaSz}\j ipli'ill Ca Ua^ y\ jjJLaII CaUla dlli (Jp 


.iuyLl oULJl JdJ oULJI jddd f-u^~a : SSL - Secure Sockets Layer Jyfy jy -18 
-L £b>-jd.lj jj ^d (»Jbd~a : IMAP - Internet Message Access Protocol A^yyy -19 
. J^l U-l syp-1 <ju (apLJI) cJ jJI ia»l^l ^.j^va NTP ■ Network Time Protocol JyZyyy -20 
eji^i IP ^vjdp ^»Jbd-a : DHCP - Dynamic Host Configuration Protocol J y$yyy -21 

. JU^l iSdA J jfi\ ^U-l 

. J^l e—U-l ol£d. s jb)f SNMP - Simple Network Management Protocol J yZyyy -22 

J y- oLa jLJ.1 |>jMUa : LDAP - Lightweight Directory Access Protocol J £yyy -23 

. CJ Jjy I y> JjJ&jy I -Lj^ll JJjLlp j 

.aSLl) I J alk^-SM U-Ua Jfi f yu : ICMP - Internet Control Message Protocol J yZyjy -24 

.S5ddl y> J^I^U-I JJLdauJ BOOTP - Boot Protocol JyZyyy -25 
uaisddl w -u JUail sld ilJip)l ^Jbd~a : PPTP - Point to Point Tunneling Protocol J yS y -26 




y|>*2l <uUJI 


Internet Protocol Suite 

Application Layer 

BGP • DHCP • DNS • FTP • HTTP • IMAP • IRC • 
LDAP • MGCP • NNTP • NTP • POP • RIP • RPC • 
RTP • SIP • SMTP • SNMP • SOCKS • SSH • 
Telnet • TLS/SSL • XMPP • (more) 

Transport Layer 

TCP • UDP • DCCP • SCTP • RSVP • ECN • (more) 

Inter net Layei 

IP (IPv4 • IPv6) • ICMP • ICMPv6 • IGMP • IPsec 
(more) 

Link Layer 

ARP/lnARP • NDP • OSPF • Tunnels (L2TP) • 
PPP • Media Access Control (Ethernet • DSL ■ 
ISDN ■ FDDI) • (more) 



OSI model 

Name 

Example protocols 

Application Layer 

HTTP, FTP, DNS, SNMP, Telnet 

Presentation Layer 

SSLJLS 

Session Layer 

NetBIOS, PPTP 

Transport Layer 

TCP, UDP 

Network Layer 

IP, ARP, ICMP, IPSec 

Data Link Layer 

PPP, ATM, Ethernet 

Physical Layer 

Ethernet, USB, Bluetooth, IEEE802.il 


Packet ^al> y JjU ^al y 4Xat.GsX»at jl y XSwLJl y> jlgp- (jgl £a ^iLLaLxJ JJP 

iJlxll jy > jJl #jp i jp? y> jL^p- 'y y jy>j ^>-GsXwJ ^a| jJl t_Jp| jli Tracer 7.3 
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Phone 
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Network 
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<la^tpjl LjJl jllSj y*> y -U 1 JdSXuj w-' LSXsXJL ^ jja< ll I (j* 0 •Xi Up 

. 4)1 pLi jl 









£-a c-ua. <-ila. qa j&> 

(jjlsu j Jjjji <i n j jjjbua Jjflj 4 £aui]| f Uj ljILluJI 

flu AaiiS Jl S^j]| (jk Jjku d»>* !^.. JJa^> 
CjUuiLui! ^ (jA cijJUJ .. Sjjx^s <Ula»a A£xui 

£-Ljj 


%' JUaikll M*\ jJfi J^Umi) / gii^Ail JUI 


y|>*2l u*ft$ <uUJI >» y^iUliuLtf 



« 52 ‘> JUmJI Mi\ jJs Jlyl 



y|jiy2l <uljJI & y^riUliyUy 


Introduction 4 oa2o(1-12) 


Siwi (jt Ju^aJ jl ^Jl .. jUpJI ye 25UJ* *bj 4^ ^ ^J^p *j>- Jo ^ jl5\ . oliUjJt ye ju5" *j>- ^1 bi jlaJ jl Jju 
. . . l jJ? j*Jl lii lJs >- jJl oUft lU/3*/2>- lUij . . ciUtS jju \^sy>- jlS" ^ I 2^*J* ^1 jl li*>b>- ye ^lalwwJ 2L*lSU 

Jp XjLJL?- <uL*£ £$bo Jwl^- li Ol jJ j-wO-SsJl OlSwtJl i^wU-A JUtP bftwl^- ^Jt 4^dl ^jft OlSUjJt y 

UwXp I wLo 4l£*J^^ 4^wwvvJt ^Jwto I d >m t^‘ ^bws^aJt ^1 ^X^l^UwJt 4 ^»wwJ I jJ.Xo ^ j^2j 4^»wwJ I 

Li 4)1 j^U lift o jiaJt o j^w3 4 X wix 4 iwi *Uo p jJzj <_>L5" o j*J jl jljS jl tii 45 UJx)I *boj y ^ 4i*$p oliwtJl j-o-U^o 

. Jl^wJ i<Jilo ot jJa>- (J ell) lftj>- jl ci j 



! JUti" ^ft Ji>-1 jit oUftj j>-Vl yb> oA>-1j < w ^J j^JL ly- jP Ji>-1 J -0 ^ ^ 2pt>-U 4^Xi ^1 

. ( f'lyi — ^ ^jj jJl — ^ jlSvil 4i>l*^ — SH oU jL*lt -t ) ^IwIp^M 2L >- jA -1 

.( sj^Sfl - ol } jw Jl - cJ ;juVI iarf- -Switches It - ibL-VI) Hardware ^jlil *L> -2 

I cj\l^\-jyjj}\-jjjjjji\) Software objfjJUL, -3 

Ji^Jt iS* jJ : Jl J^LtJ yp ( C-J ;ju)M jl) 25" ^ jl LJp 2i>- jit oJ-ft ! oU ji^it —1 

bsii t aS ^bjlo i QmA3 bg^ jilai t 4^wCJt ^t ^j*^>^it • • • 4^wJ)Jt ^ jiiail bs 4 j f'^XJt ^3^llt 

o Jjj* oJ^>-Vt $Js> jlS' jl Up j-sPp- ^y^j- • • Workgroup iSUJ* J 1 ^ ^ oUjUaJtj 

JUJbJt 25" yiJt ^ Ub.o j lJU? uy^ jl yt j~+& ^i'ji ^JL pj S j^5" 25" yiJt C-JlS" 2JU- Lot ... Bygp-I 

.25L^JI LJLp Jug^vjj 2jj5" j^ ojt^t jy ^2 ^SsJ domain cyjz <wJiaii oUft UJl>- \ C S" s I ^«t yJI ye 

cu2i2l lii jl^p- 20 j5" jit Sj^>-Vl ^-Ipj c4 j4l j^ft j5" jit jt bijp jS" jit epU^pl b^b>- jt J-*jj lUft bJUo 

- ! 25wtJt f'bJ 24^1 oLJLkdt ( Jp ^iit ^l^pt 

File Server oULLt Jiii- J -2 . C-J j4t Ja>- - 

. ACCESS POINT -5 y jL^- 22 -4 .panel JjUI + Switch ^ 4 J\ -3 





gyjAAll Jl yU jJI 


y|jiy2l <uljJI >» y$yUI<uLd 


Sbl*^ SJlJl o jiaiMi iowL^j oj^aj ^ ^Llail lo g*o 2>Js>-j djta'ifl ya oU jl*lt -bo ! jlSvit Sbl 

*>l*i ioj^Ut dj^p-Vl O I -1*1 1 ^y>- jl^il ^Jp iaLijJJ jl^il ^-U Ja^iaJU jl jl^Il 

. jl^Il Sbl*-o Xs> Lfllpl jA l-Jp lal&Jt ya Sp llb-ftj. . . *1 j-xjj 

<3l2s*ifl ^1*1*3 *LJl Sl>* JljU jt5* ^1$. . .S^*Ji> 4 j ^^211 ^1 *hJl Sl>- <J Jljlo ^^Jiil Jl& ~1 

Lot J5*ly£il y& 1-buj jt j ial-»»l ^i5*l 1J-& la$U-l J^>-l-b j^^Jl c--5* *U1 4^—L)l Jut jS -b-b£ Ju*aJ 

d)UL> J b^l^»-wJt ^Jut oj£ aj&j ^ ^jl dipt ^*o -b^l j/\*j *\ jit p!«sX>BJwvyt lXLJp 1*^3 4j JlaaJU ^J w-o ^ ^ A It j!5 

. I^JLp yyyZj ciJkX^j ^SLwvcJl ^JulS* c^UL-Jt ^Jp tJ-& y’yt ^ fl j ^Lo y£S\ 

ya i^Lwo SiLwo ^Jp j j& jt slpt yj ^Lj^iDt y~i l^Jl>cj j S5wjJt Node J^IaJI j^Lol 3-1^- j! y> SjajSi (jU -2 

. y j «h» 4 ^Jt dj^i^t 

t y ^fUwvlt d^^^^t^ L *-* ^U^t Ja.^^ Jsi) U *> ( ^Lw-*» 0 4^ j * vU ^I .-.^ ^y^t t^t) t ^VwU 4a>/2a>/2i^d t ^*J t *Aj “3 

^p ll^L-o^t SS" ^-iJl Ja^*> jio jl^o jlSLo^l j-\i jj& jl ji I Si yp jL^-l Xs> y>\ yy yi>y ~] lj 

xJLp 4j y>x~*j jwXyg.* ^Ja.iL^ 4 pL-u 24 ^Jco-P d^t ji j^-wJt <U**>Ht d^jj^Jt 4»>- dipt L^zjtj L^lS' 4^ jJl Jt 

wbwl^- ciJ-Jp C^J ^.2^.11 Ja,2,^ jls' tit Lot .Jit jjJl j^p OwLaj Ot ji Si jp jl ^Lp Ua^j (Ji 

. ^iil <w->-Up jl^lt jl j^-wJt IJIpj ji j^-Jtj ^ ^it jl^oj j jl^o 


^as/ 2 .> ^t t U l *3 ^^^Jt 4 iO L *a< ^j L^Jj 4j t 4 ^-wJ t ji*lt L — ^3 ^t ^^lt . L^b ^ ^Jl 

^Jyolp Uajlj 4adJaXo d jj^OjJ pj--*>t J^5sJj 4^w*cJt ^Lo 4^J»^P L-wvJl)t ^Jp ^Jyg—vO oj JkSw> ^Jp t-Xft 

Jl^slt t-Xft ^ ot ^fJt ^ ^ ^ »-■'■' ■ . I ^ - 3 JJaP ^ t Xj Lm^P wX«P v«X>lii^ -X*j ^^w\l mApLwwO 

Cute draw -4 Edraw network -3 Smart draw -2 . Microsoft Visio -1 

.Spj^JI j SjLp oUlSlot j* 4 j tl smart draw Jp J^t J^it y£3 j ^iVl ^ jl^Jt j Jj'il jiDj 

S5*y^tj IX ^—*2 <w2Ja C a J^ j] j dj-A^ l>- ot I jl -iS^Ldt ^LLL*3 olSs^jo y$ c^S ji— '. 4^^Jt ^Lj oI-L*-o y^f- 

^ j^"lj S^bX 0 - 1 * 5 * dX*ji d ji jXo j j£j jt -b^f olj^l iiLfc jt Si ^iLJp djt^t y* ^JJaJl -b^i 

. X^aWWvJt If- J^f" 



f y 

Network Tools *UJ LM j| 9 jill (3-12) 

IflSw j j^U- dUUI ^ iSLdll dJUL- ( j^J) ^ j : Crimping tool -1 



. 0 jj^aJL ^ 



0 jL%P JiLb 4 ^jb pj Jal^JI , 3 ! jLS'tdU : Network tester J\ Cable tester J^SJI jL^-l j\^>- -2 

cLLLv» JiS* jl j5"ljo j jliJl e jLi! j ^jlill <LL«j<j c~o U Jj«j dULuJl SjIJj ^Jp 4*ia3 J^i (judas ^ jlgp- .jp 


cLLJpj ^p ciULvil IJLa 1*^-$® j* oL^»JJl -X>-l jls J*p o! ^Jal 8 __lt 

. j* a£j\j sitpl 



dJLUl £k & ^ l/V j^l LfUai «bl ^ j ^./bJI 2 JUp jup iSLill J.b' ^jpsiwj ^ j : - Wire striper UTP -3 

.JA&I Jp-Lu ^JJI jjJlil 






ji j gji Jl 5JUp U dlJLJl l^>y~ j dJULJl ^kaJ sjlp- sbl ^ ji Cable cutter -4 



j^uUJI iwiilil J l^LLaj .ijLa ^L*ll ol^«wiJ <dajt jJI J a L wc«J.I oLl^JI R,| 45 -5 


.(Code of Federal Regulations) ^y, 1 Jl f _s$ yj$£jA ij (Registered Jack)RJ UJl 

. 4^>- ^UaJ otp 4j jio Jaal^ tjJl 4jIa . <Uj\j -kal^j 8 Jp l^jl ^ ^^5 




.U>- ^ j Node a ^J l gjj iJu^ *Lj! iSLiJl Jj\S Jp Jai^jJLJ ^ j : Impact punch down tool -6 




\ w y> ' 1 

P ' 


HT.3133T8 

(HT-3130*HT*13TB) 


3130 


‘ 


K 







.dLU j-o joy LJ U> dLL* j| dJLio jis' *1 ^ olSUll - (dull) : Screw driver -7 




fct 


! SiwtJl *hJ ^ 4^>-b>cj U j'it Ul ... oliwtJt otJuit oJla 


Switch j&j*. Jl jl JJLU ^ JaiU-l Jrf-b J jS II dUUI l$iJi* ^ &LJI L ^iu j - Face plate -8 


iiUM jl Node ^ ^Jl ^42jLi> ^JJIj .^> ^il JaSl^l ^jl>- ^liJI dLLdlj 





JIAmJI jJt / jiiJM&l JlJtfl 


465 


gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI <uLy JB* 


JjlsC iU? ^ jjii ^ ij ^ face plate Jl J ^l ^.sJl ^ ^ :UTP Keystone Jack iiU-l J\ Node -9 

tal ^jjLJl ^^1 4^^bb| J,l ^1 ^mo^wJL ^f I ^JjUI ^ 





RJ45 w v~^ Unshielded Twisted Pair iJbJJ iSLJI J J.15JI : UTP J~£JI -10 
^1 jl J^ail j.cat 5e & cat 6 53 ^ U j 5JUJ.I ol£~Jl o o%l£Jl ^1 jl J^asl ^ .Connector 


■ ^j./all wUj JjISJI <^> j^SLa gJjUl <ui^P t^LIp \~A>\ ^j\£jj/>')l\ jA £^ail jJj ^_...K..>- 0%l£)l 



l^i 5£~JI JS' ^ ^ 5£~JI J 5,jS> 5k& Ji^j " ^?sxJl ip-jl " : Patch panel ***** -11 

5SJ3JI i?l& Ji" jSf t oljJL iJtsLii eJu> till t star- topology i~2j ^l 5£~Ji J Jl ^ 5~-L-Sfl si jJi l^l ^1 <. 


UIp 5j J” j-« 5ia2j Jl c Sj^»-I jl oL*jlis j\ J> oj^»-l {j* *1 t £^Jl UlA ^y> SJl^-A (J iajJ ^Jl 

5^UJI y> ypjb iaSU-l J^-1ju .Jl o%l£)l jJ? j-* Face Plate Jl • /Switch / Router 




. ^*03 3^ oLJ^ 3 4aJ d jj^> j^S^i j [#>- Access point -12 


— ! ^ C-Jojj *\ jt» Xs> jLlP^J I (J lfr*.y?j L ^Jl ^tuIaII 

. ^IhXp^n 4J ^ «+i "3 . I ^ « p 3^3 ^ “ .d^Jl 0 — 1 

. c.jj^ ( j^wwv^V I s ji - 5 . jwcJJ SLIS oLljoI ^ 3*7 3 -4 



*ata oULJI Jsjj 3 . Ja^j 3 ^ aJl^j ! Switches -13 

Ports iildt sUt 3 . com3 U^t j ^ j'il ^j^dt ^1 ^1 ^1 y> - .Link Layer 

0 4 ^»wwJ I |^J*^ 3 • 4 .L*^^Ll 4 ^»wvJl ^ i?UJl ^SS* 4 ^»wwJ I ^ ^wJ ^)| ^XwOj^wJl ^ 


. ^jXwb^wJ I 4^P^J 



X 

o 






ji jw jJ ji j^wJI I j-A SjLJpj j^ U Jj'yi o j^j jl ji *i jSi iJ^p plot -Server ol j3 ^wJl -14 


jj^J ^lu ji jui *1 jji ^ty c^S jJ Lot .... g^U jOt \X& 4^1p J^*j ^£jJl jlill j 3 J^-wvJJ olilaxil ^°l j^l Iaa ^ ^ILJaJ 

SSLi Jl j J^cu- jdl ^ y-VI gol jjJI Jp U*l j SSL^Jl J dLaJ Oy>jb^il ^jlp Jp cJSj^ Lgi Domain Controller 
. active directory £> integrate s Jl^j g*l jJI ^^3 Domain Controller Jl iUai* jj&j 


SUN ^ Dell ^ HP j* l^JUilj JUI ei jJI J ol yj^JI ^ ^1 ^1- 



Jlj ^ojil j — 11 j ^ JS' £^>j ^ jJIj rphysical security j Network Cabinet jSL£JI -15 

jwo jl 4 t ^JaJl o*i 3 l*o jS* ^jiJoj^Jl ^t J j>-jJl Js>-\ ^JalwMj V ^ 5 * . . ol>- jit Sj 13 jDj S 3 ^Jt J^>-l y* Lgi^>-lwb 

1 jLg^ ^1 ^Jp ^jjJ ^xJl 4JLwJt Juot j*Jt ji^j-t jl^ ^ (jl 4313^(1 j 4*»o j-wvJl 4^-15^ jb jJ 4jtat<Jpt 

olL^I j>* j ^1>&>-1 ^jl 4^^Jl j^SlS* j SJjj^SsJ^f I d y\j$ jp 3 >Jh ^1 4^%J^lJLoj ol>- jit ciJJJS* j SajJ^ jJt j Sj^jVI JiU 
^Ji\j £jj^a J I Solp 4 4^Jaj| J^jL^Jt <J j3jl> la Jo Ulp j 4*3 Ig * l%o ^llt Ol-Lait iLl 4 a1^- 





jIjJL-I Jp ^j* ^/rj^ b^ u* : conduit Cables J Baseboards Cables Sjj^U jl ol5coy -16 

4jji?jJl j yVt Jkio (Jjj^Jl jt^" (j^ ^Jt 4^w-jJt Ji^tjoJt jl^j-t 4 ^LooJ 4i^>-tJj JJjSai jJ 


J^t^ wbwlX ^ j^-j ^wlP SJl>- J 4 l^P jtJo wbwL^jJl (Jjfc . . ly>jj&y\ 6 yjy ^xlt iwwwJ^lJLoj ^g-SsJt oL> jit ^JJaS* j 








. . . f\j d^ULwJI ^jJCj jJj 



j ^ «■* */a)l *^-1 jA Sj j^lll j\ oIScj j^Jl c*-j ~jj jtjjLt oL>&3 DRILL Ju>j3 (jt *xS 


. . jl JjM 3 jt-LwJl (jt U^l>I j . . 4 SwtJl ^>J wbwU>jj OlSwtJl ( j^-U ^3 4 ^o-*j 




J^Lx>-t Oj^>-Vt.. jl^>- — J JaJa^- Ji^xj ^a> ^ 3Ap 4^wJ i ^5* jru <-i j** 

^1 ^ j/**** im\£ ) Server ^1 L*^2 j 1 .. 4^*«wJI ^^p o*\jhX^ 43 L*^? > Lo^l I3 ! ^J*j2Jwww<>JJ 

^b>j UsjIj . ( Router _ Access Point _cJ ju)(l) Uy <uaJ Modem Switch j^^dUAS'j ( ^Ip 
U a*l j . . wbwX>- o-L**J Ji^tj gjjbJl ^1 SJl>- — Jl 100 VJ IL U jshj Node 30 Jl 

tw <>3 ^ l£UJ 4»o.A*l! ^Jwwi^cJsJ I ^J*^P t . . ^Xwb^wJl ^^P* ^J»wy2^xU 03^^^Ll 3hXP ^^P ^1 ^\s ^zj 


A^vwCJl ^lXo ^pliLl JaJa^dJ I jjfe , f*wu 


J 



JUmJI jJs Lfcil / gdJMhAll Jltt I 



Jl ulA jJI 





uu Server 

1 Modern: 

UTP Cable { 

/Switch 


Router-Access Point 


PC y 


Baseboards Cables CilSajill 


NIC (1-4-12) 


jl j! 11 * ( o j-^ll . . 31UJI o/)/1 o jis" y Ji« 3 I 4 I-I J^-b ( o Network Card pi 

. j^l 4-olp 4j3jjJai ^ I Jj! . pVl A^^JJl ^ 


^411 ,1 dL-Lill jJI^LL.^jJI jo UTPJ-iliJI j.;- : ij . 1.-1 (2-4-12) 


pl-4>siv<il -bjj *^1 d.- ' l~ lil . (^JlwJl Jp»-ta |J,I _)l 4 jL?*J oLlCj ( j^H-I BOOtS <Jb»-ftl *^1^1 p^j ”1 

:ijla£~\ sift Ja& dLSCw t Boots 


Crimping Tool L pa&)l sbl js- . ^Jl^-Iju ibL-Sll ^jLj -isidi J^-1 ^ dUUl ci^ L ^a5jpi -2 


; iJUl ej^soll ,J jjS" 












^LjlU dJUij 1 Inch (2.5 cm)^l ibL-Vl jp JA£)l ^UU o^UJI ^ jl -3 

^axll etal ^JjI^JI (J jl ^aS ^-Ip . 3J JjUl SJUj«j 

: SJUl Sjj^aJt j 1/ a UTP cable stripper 



8 ^1 dL dw>t | t £_$j Ji - J *±LL« Ji - J^<ai i^dil ^1 jjl 4 J^aij jii -4 





! ^swaJl RJ45 ^Jp 1 g jj ^Sj jz&f - f^g&J o jiafi- ^%-felj j*^l Jl (j*ill JjJ£j - 5 


jjjjU*!! V jjjij . TIAXEIA 568 j XIAVEIA 568A ; U^ 1 J^Svj 45_)l ia>jJ <jw<L«>l iib^i 

• Jl~^ L<^j jjwJl \J ?~~ 5 jUUl o* #-lJLj ••• uy*- 0 I ‘Lil^l <~ ~j y ^Jp jl-C*^*j 


( Jwu ji\ ^ k& jg^\ «^L) : u*Jl J' jUl JA iHJii JUI v-J JJI : TIAVEIA 568 A jUil -A 

• - 8 . jpA*) 1-7 . Jlii^ • <3jjb - 5 <3jjl - 4 . _ 3 . j&>-\ -2 . jja>- \j t yi i j! -1 



: Jyjl Jl jLJl ^ ibL&J JUl J Ujl*s-.I ^1 JAJ : TIAVEIA 568BjUil -B 

-8 . ^JJ jJa?>\-7 ■ 1 -6 . (Jjjlj J^tol -5 (Jjjl - 4 . jja>- Ij -3 . JUj^; -2 . JUj^Jj (jArfl "1 



T-568B (Standard) 
12345678 



O/OG/B B/GBr/Br 


\ i l (I 

nnlii 

i ■ i 1 1 k < 


/ 


Pin 1 


1 



V 


RJ-45 Plug 




j^ol "3 . ^12^ ~2 . "1 • Ja.2.$ A*jjl J^Jl (JJLutj) ^Jl 

LfrjL*J ^ j J3^i AXP Lgliljl ^ . ^/2>- I “4 . J 




olS" ' ji * Jt l^oj^tLwvJ Standard j^^LJLo jCjuj I i SJs^-^La 

wi*j jjtli j\ % y> j£\ J^SsJl (jfJajj ^Iwb>tiw4»l ^1 j Uj^p VI io^o C-^J j^-olsil oJ-A Ju>-p ^p I c^J 

jjUll ^^P ^^»wQO Vi OtaAj^ w\w^ »Q L^»WW») I -fym* ^ I I 


Par 2 

Par 3 Pari Par 4 

A I A | A 
+ • + » + •+ • 


Par] 

Par 2 | Pari Par 4 

A | A I A 



TIA/EIA 568A Wiring 

II || | I I I I I White and Green 

I I Green 

White and Orange 


Pari ♦ Azul-blanco 

• Azul 

Par 2 ♦ Naranja-blanco 

• Naranja 

Par] ♦ Verde-bianco 

• Verdo 

Par 4 ♦ Cafe-bianco 

• Cafe 


□ Blue 

White and Blue 
Orange 

White and Brovin 
Brown 


TIA/EIA 568B Wiring 


White and Orange 
Orange 


Norma T568A 


Norma T568B 


| | White and Green 

| | Blue 

White and Blue 
] Green 

White and Brovin 
Brovin 


! Lo^ j ^j\P jj J~£)l ^ja y>-^l\ (J jL*^> ^ jAj jl ^ 

Straight Through -2 Crossover -1 

Sj^j»-I ^*JLi 4 jI i*J yj j! < •£ ■ (RJ-45 aL*s jj) yy jla Jl ^ il^L-*ill k_> .J y (J y&i W^?i 

Router yjj Jl j PC y : JjSfl &i)l : J,| ^11 IJL* y* L-uJ-l jcj- olSLiJl 

. Hub 11 j Switch yy ^ 

• ^L- Crossover 4.»JI ^^jsj 

switch to switch - hub to hub - router to router - pc to router - pc to pc 
*>L« Straight Through y> ^-L>tLwvJi { jCjA^~ tjr£& ^a (jJJ olS' ISJ Lo ) — 

Router to switch J\ . pc to hub J\ pc to switch 


lll _Sl jVlj cJL-^^Vl) (jfij y yy ^Jl ijy J^L-*}ll y i— i^L>-l 

. j-iUJl j jUI J JUi^l ol l>t J ijSn J JL- j)(l ol >1 Crossover ^ 




Jus'Ll . T-568A jUil y>-^i 1 cJ^laJt ^Jj T-568 jL*il dLLwJl ^1 

dLLJt J J\ • J*12U jMrl J Ji JLm* j)M j Jl^^t ol ^1 oULJl J&j ^ j£i Straight Through 

o^iaJI T-568 A jL*il . T-568 jL*il j^-Vl o^JaJI T-568 jL^il Uj^A>tLwJ 

T-568 A jL*il 



Pc to Pc connection 


crossover cable 




Pc to Router connection 


Straight Through cable 



1 


Same 
color order 
in connectors 


m 


m 


Different 
color order 
in connectors 


Ht 






Crossover 

Cable 


Straight Through 



C 


1 2 3 4 5 6 7 8 

i 



Crossover 

RJ-45 Plug 

Pin 1 

V 


1 3M5678 


□ 


1 2 3 4 5 6 7 8 






nnn 


. 


J 

f 

r 




■ 


L 


” 


qUJL 



123M5678 



Cross-over 

Hook is underneath 


; 7 IE. 5 H 3 2 1 










p"C 
TX+1 n: 


5TRAI GHT-THRU 


TX- 2 E 




*r6SS6ver 


rx+ 3 e; 
4 ll 


rx~ e a 



<U-->BJ t-jljjsl ^i/fl.2.1 jii .. U _/ul*il PEJ I i--J J-U lUO jl Jju J j*ill “6 

SjjLw^o Ifr w^ - jj£> jl *— .. I ^ Jjl?l t^ULvu iJLft oj^i ^ I > ^ j^Jl *— J^JaJl <J 



ij,l jjwJl l jj> (JIpo^II -Up LajL-o U JjS" oj^tj Rj45 _)l |J,I <Jl>-il ^aj jt-Ab o*ill - 7 

Rj45_)l i—jjiaj J^ratll -b> oljJal ^~>b-p <Jb»-il -\3 <bl La j^^Jl . . jL—JI 

4jb*-il (ji gjjDl -Up eluj^ll . gjjDl elil ^l-U>sU«>L Lg^yXj US'LJt .X*j j ... ^pb*P J^-£j 

l^S^jL 4j| cA jp'ld 4jlJflpJg U-* r* l—-- JUP j ^-Pb— P JiLw 





f\r> V ol <y Rj45 — )l Jpo Jl4 l^ ; >gJ.I <«3^*Jl Cj^i W^l g^jUJl |Jp- j^^lJl v_-.^ iiliAj 

... U*. 4~i« ^a; **--»« Rj45 II Jp 4J15U ^ ibL-Sll 






(Jp y* idUasil ^Jp y<^aj \*X>- wLjLo y) j]\ \X& 


^1 Ju^ 2 j j! Jl ^J)Jo j-wJl ya Ju^Jl J jJa ^j*>LJL ^ jib JjVl O jiaJt ^ JuJUl y#f- jl *bu ! 4ii>-^ta 

JaLl^-1 U^lj jlj^bM <J o^UpVI jl oliUa^J^t Jl>-1 yo <bL>j yj^ jl j^U dLLv^- d^-lj Node SlaiJl jl llld-t 

. wbwb>- ^ y&j JuJdl ^jlj *Ua^>- Ojwb>- J| c ^-t 

\ 

^Ij^ll ,*k H i.; i^il la aj^uloll *f j1^1i>i ^ (3-4-12) 

. . jljj^l jp Network Cabinet UaJ j Sjj^lil jl olScjjdt l^i ^ jl£il ju V/f 

C^ULdl 4^wwwJl ^^IwbwLiT y£> LoLc 4»Ls^2ab3 4-oU jt jLlP^H J^P 


^Jp j^ia^ ^la^J ol^Jjdt. . ya . . Sj^Uall 4-gd~l ^1 oULJt J j-sPj ^o.*,ra.>j ^^JalbLoj 

P P ^ P 

C->l jii>- j ^uJl^ b Ix I I ol ji'ifl ,2)1 • • (jw«JUgil IjJ IJj* iisLi 3 jhs>- jcju 3 ^JaiM eJl a>j . <— 1 Wsjl j jlj-UM 

: SJUI oj^yaJI J [S ^ Network Cabinet z^£}\ j ols^jUl j 





^LsJJ ciJJSj 1 Inch (2.5 cm) Jjiaj j^p ( j^UM o^*Jl jl Joj^xsj ~1 


^Ja.2.)l obi ^ <b jil ^JowL>- j\ ^a$ ^Jp . 2J j^Jt 4^Lwu 

: SJldl o jj^aJt J ^ a UTP cable stripper 










. .ipyibU 



..jack iJU-i j* aijl -3 



Qkux. 


jl jJU <U*J» jl jJl iiliA jl Ja^-^ivu ^1 jJl *Ua*Jl SJljl ^ •• (Jp itaL*>VI c_ ^ s ^Jas»- j*-&U j^l ^ jA> 

IJaj jLsM jl T-568 jUaJ.1 oli j*J I.xaj A jLjM L^JL>&) *^j'fjil 



TIA/EIA T568-A TIA/EIA T568-B 


: l-b»- oUa^*-*^ 







479 


gyjAAll Jl yU jJI 


yljlkft^l <ulydl ja y^MiUlltyLtf 


wbwLgJo bw<0^ . . ^XJo^-vvJl Jp 4*vwT j-u ^ ^j 2 j ^wo ^£<,J j 45 Jt J>-|jj J~£)l ^sj jb b*3 4^oljj! 3 Ja>-I j 

bl j^tfJi . . 3 jiaiM ebfc J j^Hj. . bUJl 3 jiaiM j JUJ jl 4 J 3 .tf.Jl jl Lbaj jl jl oISnj jJI j 4 ^J?jj Ju*£Jl 

jJHj ^. vJl ^Jp 4^5^ C-£^»y*> J«yj^Jl ^ r l 1- 568 d^L^rfwjJl Jb^ ^ LJhX^bwsJ ^bJ»l Lw^t^a t lyl 

ei PC (jl Switch ^jA jlS* ISI 4 JI ^^yXJ ^ J*^ 0 -^Jl jl^>- (jl ^tjoj^Jl Ju^S" Jwy 2 Jjjj (J^J 

Jl J^aj jl Jl j^j-JI T-568Bjbdl j»oauJJ r lit .. Straight Through 

. j-ulxil Jp LoltfJj O C-^twal j . J^b>Vl 2 ^jlj j jJ ^jlxil oAy- 4jjw\J-l 0 LXJ 0 j^Jl jl ol jJ j jJl j — 

j .. i^t^^JloU^JI Jl UUJj T-568B jL*il JU-I Jl J^SJl j 3^JI ibL*Vl 8_JI Jb^L ^ j^l 

. . *>Lii cilLwJl J ^Ja 3 ^Uj ^wJo ^ j . . 4 a*t^tfJl Jp 4 J ja>o JlS"b ^X>- dUUl Jp JajLJaJl 


3jJ;JlojJJ ^^ab Impact punch down tool 3l/VI JjJ? jp JUJ jbJJUl gJL ^j^fl -4 

4Jlp 3 O j^a ( j^atfJl *UPj . . JUJ jllal lwb>- i>jb*lo J^b>Vl ^^yaJ <b-pcj . . . I -La- JbL| j J^b>Vl ^ 

JSwo gpUl 4j>c^a J5*UIj bUlS wbu ^ j£J . . ^w>wa jSbto g>jUl 4j| Jp J jJ bslj^Uj loud dick 

J^b<Vl Jp ^*1 ^j-^lpeJl 4 jJ)j AS'b 4^eJ JS^ 4jl^tf 




I > I 


X 








. ^ j>-\ d jA ^ J >- 1 6 jA ijbLl Ji <w~S" <blpb J^t "5 




% % * I 


Jiwj jiiwJj Lgjiwdi ci^pxj . <w&iiM ^ aceplate pUaJLll jt <uL*JI ^JJ iJbM ^Ij^L ^^23 ~6 

\: 


• - i 

>- • 7 




^>z^> JlSwj i)bM jt ilaiJt dJJ j .. jljlJbM ^UajJt C**J5 1 -7 


ciLLwJl Si yw <j-° jj ^*JbM dlLJt iJbM ^ j 2 J cJ lwL>- o jiaiM o-Lfc 

^J*Jo *iljl ijUMjl SiaSJl j jjp JaJi$ .. SiwtJl jJ U Oj-Ip- SJb>- 4JI Ji>-I ^ .. 2 la 2 j 

label ^o-wj S^uUa ^ Joisai j^Jj . . jJt i j^ 3 j J^> j^p ^ jJUail J^sat j^p 

ihS' j ilU-l j Jujai Jp j* • p-^ 1 j^- • ciJ^ ^ jl . . printer for cables 

j^JaJo ^!sLa LLp ^uvii ^Lww>cj . iili-l jl SJa.aJl Aj^oj jS\ Ju-jisU jJ <u^i' 

. . ^J>\ ( w ^j jJl J J^Jl JjP iwLxj iwLw^- 




o ^ y 3^ jl Vode ^Ja.Slll 4*^5" ^Jo Jul^Jl JjJa ^fjl ^2^ 


. . . dlLJt (Jjfc 3 ^5" 3 T-568 jLxil |>wb>tlwvj IxJ^J iJlill o jiaiM 3 l^. buj ^xJt ot jiaiM 



4^-jIj Ju^Jt JlA <jLy2J^(l jLx>-1j j'iH ^ •• jl^>- ^1 ya 0*>\jISvJ| y+^f-j j ^ jl j^l 

jl^>- jj-> jl? y& Jl^^JI jLx^-L jjL> cL-j>* . . Ji^wLj oULJl JL-*>jJ 3^ j^li 4ilj . . ^laJt 3 ^>z^p Ji^L 

J* (jlfJL|jup zy*j it J~£JI Jj J *yrjl\ J^Jt J) J -ibL*)fl ^ ^y y* J&ij Cable tester 

obfl>^ ^ yy><l [^Cj Jll 1 t“568 1 ^iin -.v‘i^ L i • ' 4 ^Jb 4^C^ »C ^3 


S^Lp-| dLIpj ^1pI>- *^*aJ ^ <LL iJliA jl <> .J j^Jl tijj . . b^ykjiaJl ^bS* 3 <—y j'JL oL-oJJt 

. . cillJl) iJlill o jiaiM ibLpjj ^laliM o ^laJt 3 JiSb%£j J^50J g>jbJl 



iWITCUJI JmS j C Jl <>-£ Ji 

11— 







jiVi ij)inII jkj jl^ajl J-fUfrj $ ($-4-12) 


JuJOl O jip jl ^ jtfj JiLtj 4^- jlj Jfj 4 jI J J^Jt w\5"llll wl*Jj 

^1,1 ^wO i ^ jkJl |^>J ^Jtf.tf.*.! jl stiLs^l ^%aJ ^gjJl . . 4*Jp |f«0 JrvvJl ^jp 1 4aLw>^?^^J ^^/i2>s/2i^xJ» 1 


. ji 


4 


r/j 


j i 3 ; ;„AI I a>a,iu ^Jll j!L.l£JI 3.;->" (9-4-12) 


4 *jL ^g^o ^ jtfj . jiXo j-wJL j^^SsJl Ju*^a jJ 4 J^>- JJt j JjjLwJl J^Jl Lg*£ OljifliMj itfjjiaJl 

^1 4jJli]| 0 jiaiM IwLp Lo LgiS* 4^2 jL*JI jiaiM J^ial ^Joj . . ^XJo^wJL ji j-wJlj *UaJ| jJ j»wo^Jl jli ^Jul jiOl 

J ^Ode 4 ja.tf.xi I JJ ^jJwJbj-wwJl ^3 Jul J^jl wbwUijJ b^l5Cj^Jl ^vJ2j J*vO UjV ^jljA^-l ^Jp <^IS\J j^Jl ^Ju>P ^jP Jj>cJo 

.. ilbU 


^11 j iVi.ijinl l Oo J-h^ Jr" 3 ^ (10-4-12) 


jLaII |>J^gXwOJ ^vJo^wvJl ^1 J jJl jl jit 4Xws^ jJo ^ jtfj Ju-i' ^Jua-XJ (jVl ^ jtfj . . j-SJo J**JL (JX^I jl ^iJj jrfr?' 

. . ^1 jit jjo J~£)l Ju^ajXj ciJJS wLxj ^ jtfj . . J^Jl ^la j^J T-568 


Router 


rosin 


Example Switch 


Desktop 



Under 100 Meters — | 


Under IOO Meters 









kjjf 


( 11 - 4 - 12 ) 


(cable tie)i^*i*»>^LJl oILjjJI j o^jISvJI <wd> J lwu ^ Uj^J>- wl*JJ 

. 4J^olSsJl 0%l£)l ^ ^’L^J ^Jl 


Example for cacle tie ^ 

V 





aJa*- ^JJISJ viXv? 'j*jj a^**JI s-tai (j! l j^oS jJt- J^sjj J a^J .1 o%l£JI jL a*£J jl v_..^ ajIjJI ^ 

^JJaai J,l i^s’y 0%15JI J a j aS**+a ,^S"Laa i_.......«i..t vJJij J5 wj (aJL*aJI) maintenance J I a~L»j<j ^LaU tj <p jau LjJ 

JbJLi^a ^ jjjJ LsJUp jl >— *7 L ^Jl a y^*Jl A-UaA»-*ill <JJ ^j9 jS - I jl C-«*p-I jUJkJ .^lp Ala'll j\ A^~*Jl 

.Jjjijj (_i Jll(j CJ ^Jl ^JJl ^JLalf 1 'o*i! A^Jaia A^Lvj A^*«i aL^s ^LjjJl iJJwi O^jI^J! 

JUsJ^f I AP ^ network Jl J 0 %li" 1*. ^1 ijadl j Ju^Ss <JJ JaJa^Jl ^»JP J^Sfl Uai-I -1 

cjU J,Ulj aSJJI aJu aL> jcp aa-vJ. 1 :> ^Jl ja J\ bj yJI y> ap^I eJLa oj&j desktop Jl oj#?)} MbpslOO 

pretty ) J\ S5LJI eJLa J i^LS I ^ 1 Gbps JUa^l ap ^ c^^-1 ^ j>- JUJbj cJU-l cJ^JI J 1 ^- jJz 
dsjaij AiJicJI Jp aUa c-Jju JjU^U . 1 GbpsJI MbpslOO Jl ^ o%LSJl jJ6 V cjti (standard 

. a.UA V o ^ jOj ^Jl i^-iil J AjA»- ^_&lj ^yp! _^a J-AU - JJ laJapgJJ ^JaaJI jL> ^li j£3sj jl < J aJIauJI 

Ujj^Is aaIju J Twisted pair Jl o% 1 ^ : (voice-data) Jl y> Hs J 2 J AiJUt o^LS" ^laj«^l jUI IU -1 -2 

s# f, 0 0 

oULJl j o j^aJl Jl2jJ o^jIS* ^Ia>&^vcI ^1J olS" bJj C-JlS" ^bJUj La Ipjj 4^ij ^ Lgi^.lSvj C-JlS" 

^^ojj U Jil o jl ois* ojiA ojl >- j j^SnJ j wisted pair Jt o^lS" Jil SilSoj 

J! olS' ^Llt oIa j; dUS juu ^ c( Twisted pair)ibuSfl j* j^\j ^Jtko o ^^aJI j'V J^l jl 





jZj jPj 1^1 *S> <L^LwO l^l ya wlS^bJlj 0%l£Jl jJwJ ya Jj'il 4 j| JjLlpI jl <w%£ i>|jJl <J ^ !Olk>v>Lo 

.^Ju-£**J»I ^ *Xi^l»l 43 Ls^J ^%Jo ^3 4 j! .xS^IJl . ^J«wO Jl^wJ 

La ^\.P ^1 L^» ^1 ^4 ^Lll d4^\jl^Jl ^1 <33 ^LjI^J| 4*^»m3o ^3 ^Lw<>3 d^^tatSsJ! »A4<A3*eJ 4 j2-Lw^^ 43*-*»a ^ '•' 

c*3j (J l^o jJ ^Jl o%l£Jl J-p cJ jxJt cJJp Jl^wvJj dL^LJ ^Jl J j-!Jl 

oULJl J2J PcJl o%U jl ; ioUj^SDl o^jI^JI <wJI>cj 45JJL ca^LAS JuJLdf i^ljJt lkl~ -4 

low jl £ ( magnetic field) Lr *J?hJLo JU L^ o%l£Jl oJLa j! Jyu V bJU4 j <.U^U 

SJl^ll o%l£Jl lJUj unshielded Jt o%lS* ^ Lx* dUJU cable. Jl Jjl*; J^U ^ (voltage 


JUmJI Mftl jJi JyUail / Jlyl 


484 


gtfjAAll Jl ulA jJI 


y|ji£)ll <y|ydl y^UI <uLy 


^d&JI £0 j .Ajtju ^a aLilj^ (J Jj4i CdlS" l^lS J (J oULJl jl (j^>- (J O J^aajl Jd4 4jUisJ Jil OjljlS - 

^ dJuSld j (complete installation) c~du f yu jl dJuSUa j^li jA I v j? 1 ' olj^kJl j 

P V? ♦ P 

^Jalwj jVl dU^f 44ilSvj jyixj V Lg^wl^cI^U ^ j 2 J ^xJl O^lSvJl 4JLJbM ^ Jl^-Jl 4&1SL; SJl* 4jllSvJ cJJ 

.itfKJl j^> jd^Jl dJU y J Jlilbj ip-^l O ^yall dJU Jid ^1 yoipJI i»Jl>- Jt» oU AJ- ^\JJx^) 

^>-^1 j o%LS(Jl « jbl iJl^p olfJidl (Jl^ : isCdJl JapI o%lS(Jl « jbl :dJliJl UaiM -3 

S jb^f I 5 JUp 4jLaJ~\ ya<. Ji'Lda i y>- j JLp iiLwaJl iJL*P j4~4 ^1 Ic^" *^4di ^Jajuj ^»U 4iU <31 Jib 

jss* 

^ ^42j ^jJl ^jjLwwvJl jU I 3 I ^Jlj^wwJ.1 3 ^J^Lw 5 J3-P d^3 ^Jlj 44il^Jl j^^Jl <JJ j3 ^xJl <W^i>l <3J>IJ^-Jl ^jA 

<L~?- ladder rack ^Iji^uJ j\ SiLjL <Jl>e^aj\ 5JUM ©Jia 3j o^jI^JI j oLtjoj^JI ^ j^^Jl 3 ^ 6 ^lJLpLi 

jJL- SjLp yt ladder rack Jl . rackJl IJLa J^b xs? j cablesJI Sk; ^ o%l£)l Sjbl jl 

0wLa^ . J I 4jk/2.)l 4 J.^p 4j| ^k,,) i diLS'^L^ ^ dL«b^»w%*> < 3 ^ 3 ^Jl ^ ^jsj ^xS'I 

<3^^Lj 15UJ Ojb^fl 4^L<dP JufeU- L^3 ^3 o ^lll 4 ^^w«J 3 d3^^\jU 0 jb| ^xil 4^^Jl ^ jJl y J ^vJl 
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gyjAAll Jl yU jJI 


y|jiy2l <y|yJI ja y^MiUlltyLtf ^BP 


unshieldedJI *b1 Jp J>” iJL^sJl o%lsJl jSl jLJ UTP Jl JJS' J^JI ^JsUdl JUli ^4i 

JU;)ll J br jZjjJz) j] noisy Jl y>^y^> *6~~S\ j^-JI communication Jl ^4 JUl>j 

^^Lajll y& <w?lsM o%l£)l -Aa*J jb ^^4 J-LIX) •^►l Jl jlgp- Jbaj^M Jp #jJL2Jl ^JLp j 4^*jJl (J a-laa i j>"jj 

.(electrical power lines)2JL J ^Jl SSlkJI 1? I*. .^Jl J\ ojbis" Jp ^1 
JjlSdl j oULJI jjy> Jp J>" a-U jja. Jl jl c~~- : Wja devices sy^l ja <_> yil cable Jl JJLjj i^U-l IkM -5 


JaJLJ ^1 i^Uil items II j (motors)ois' y*l I ^ (Fluorescent)o— jjUI s*U>lj yL^giJl JjL-Sll jl \£ 

ye jiiJl dLUi JJLj t jJL iysU-l infrastructure _JI ojblS" J iSl a d~*j o ye i^JaUdl J\ aJb^^iJl ojU-jdl 

. jJsb»sil ^a jJl IJU dJJ ^pfcvall dUadai£ jl 

I*. JojJ ^1 iJaJ.1 2£ jj. Jl dbais" lil : end point Jl Jl SijpJ.1 oliL~JJ cpLJ-I j y>jsl\ ^op ^iUI lki-1 -6 
enc Jl Jl J^aaj ^ Jjl^Jl Lg-J jw J^l aiJptll 4ibJ.I ^yfcla s_J jju jl dLJjtS .La 4^Ja J o I ^aj- tJlajbl^Jl J ~*2 
ip^ jwJ ^l) Ethernet Jl ^j> y> iSLJl o^/ cJli" lib s>f>-Vl oly. -x >- y ^1 NICJ ls*y je\je 3 point 
l»|jL>tu-l Jl 5p-U« cjU jb> 100 jp juj ^ &U.I j (Gbpsl ap^ ^ ^1) GigaEthernet Jl js- (MbpslO 

Jjia (djlp oLp j~*>J e»d*J ^-'LsLJk ^1) ^ j£*-*}ll jjJI jpVl jjJaJ Ojbl^Jl JjtwJu ^ Jia O JfT lil lalt ^y yA JjL^' 

tj yA dJ jLjLSvJl ye ^y ^1 ^a 5j Jill SiLJkl i JjLipl J jl >— tioUl J C-oUlps^^- jl SjUl J C-oUL^wJ- 
4p-lpxj li ye yfi J LwJ.^ ipsll 4P A^wJa ^ JUl J^a 4*^ • JL^"I ®Jp 4alUp fa w*al (£ye 

.2cSj: Ztj-ej Solis' Jp Jva^ ^ o. cable jl Category 6A _Jl & ye cable ^.Ijl^i Jl 
^Jp jl IjS" 4- ^1 lJ ioLAl pUJ^II ja jj yL> aupU-l 4 JpJ.I jul ^aJl ^LaLi ! jyl ^Jl ^LJl ^Jp *jL«JI UaJ-l _ 7 
( jS"La*ill i_Jpl J ! JUa .jJt jil jLa J iajL« Jp ^uUl L^Xa SjJap- j£"L*ia Jl jj^ O ye jyl jJLa J^aJj ^IjJ^fl 

l^al ^ lil (cabling PVC-jacketed) ^LJ.1 o%liJl Uai; ^l 5j> ydl 

.[£jl >Jl ja jJip- Ca*ilU- J (_£ jp-l aJaJ. JaJI Jl Ja>^a.> Ji (jJt J-l jl a-Uj^fl J Lgl^a s-Us^M JIp-j Jp 

jia>- 4 j>-I jj o low yoltR§ 0 ) ( j^ii>tX^ otS c^%\£ A^Lcdl <ul>eil ^ c^sS ti| ! j>-\ 

w\ 5 *lj (JJ. SjIaJI ^ UoI^IpL c^-i ciJj 4 ^ 9 ULt cjLoI jAJ t 

.l^yLp I^SUj: jjjJl ( j^io Uj2j! t j\5'jwU cILa) ^j^LoUJt (jOjlSit jl ^ JuS ^iL i^ULt oUj^-mAI 




cable JS' jL^-l ^ iSC^JI J o%lSCJI JJ : db i^bbt infrastructure Jl o%lS' jL^-1 ^jip :j^UI IkM -8 

J jlp Judo jL^-)! I Ujfcj tOa ^ J^a2it dolus J j5sj oJjfc jl jS'llU do bit Otj^Vl ^t-b>dob 


Jj J*y2j Jbojjj JUaJl ip j**» Jj i>-l^cj dd* (Sj JUl Ju**o • d*b>-ld>-Vlj old^l jit iildo Jpi^eJb dUSj Jul^Jl 

. Jj ^»l dUS j*-Pwb cJ j*o JulSdl J ( j^sj\^i>- jl JS'U iJlill J rbl 

c^-Jju ^ Ls^i cable Jt J^b d y 6%J d^* ji^ <g! ^Jbu : standard j^ldJl ^b; 1 ^jlp ^Jl IkM -9 
^ la*a jL Jjji <wd> y-> J^dVl ^j^UM standard Jt jjJai dl ^dp d>jJaj l^dy? ^>j J^dVl oJ-& 
dJUJd c ( V djJJ ) standard Jt 11 a j~ku ^1 IgJUou ^ 2 ; V jSd^- oUi> r j oly jj Ji* iSdJt J devicesJI 
0 wLa doJb^j d jipt bb . dSof solas' ^b j JS'bJLa JuwJt dU dob stand Jp- juJ <jt Ju^aaj 


jJ cij yw standard jl?- jJ .JSCS' iSdJI *bt Jp ^JL- U jjSb jl jSd JSld* J^aid standardJt 
Jl. (MIDI) ^ .^>,(3.^.1 y 1 ./?*ll I ylS - lil % g^*- 1 (jj •i^"ll ^>jLgJ-l ^y Jp s-Uj >_.J yJl IJj& yoj I 

. Cross over % Ja, y y> ^^L-l TP JjISC ^JUp y yJ PC Jl j RouterJI 


y^k y y> UTP JjI£j y yJ Switch Jl j HubJl Ji» (MIDIX) yya*^ yJ^adl jjjiyj l yli" lil x 

.Cross over 

UTP JjlsC ^gJL^y yJ Switch Jl jPC Jl Jl. (MIDIX) (MIDI) yj^l yJUadl yj^i I yis' lil * 




.Straight-through y y> 45'^L-I 


SZH C3.hlEl3 
1 OOO %vir-B 
3ingle op-inriE^d 
Zaiohal jac-:el 


Standard 

Cable 

Range 




JUP uUjj ^JJI ^UJl tkM Jl LJU&l l 14 ^ 1 ^ ^1 cables Jl J-ija ^ : ^ibJI Iki-l -10 
Ethernet ) db£«J> J dL>Jil jlS” ^yu* Jd£ •4?ll~ll jjla«JI J *>*-**0 y djl to ^jd> ^ J*l <— a 41 sdji 
Ja <uU>*d-l ^ Ul JjI£JI <£j> y> U i)U-l «Ia ^ Fast Ethernet ^>>-1j Ethernet cJ%\S j (switch 

dl)lc EthernetJI o%LS" o j~- ^iJl :i,U -)(1 ? lilij . ? Fast EthernetJI ^Ethernet Jl 

Mbps Fast 100) ap ^ ^ 4 ! ^ (Ethernet 10Mbps ) Jl ip ^ ^* 4 ! ja Ja * J^dl jl^i-l ip^J 
dbsLi ijUall s*li£)l dll ^III j dULi oUL>l ji j ^w-Ull cableJl d-«d^dJ dll (^(Ethernet 

d> Jl dUi ^aj^J (Mbps Fast EthernetlOO) ip^ J.IS - Jd-d c-J IaI ^ ^ .^Jad* ^ 

IkM 11* J cjU JJLj JJ Li ^ 3 J> jf iSddJI J olSUidl o ^jb - j (instability) i$Ld)l J J ^Ss—VI ^jlp Jd> 

.(Ljp-byi ^)l cables Jl Jjlj ^.jlp) y»j Vi o^pI jj^ILI 



iJJI ol jU-l I 4 JJ Software iSLJl ^ j^l Hardware IaL iSJJl bJUii jl jujj j^l 


; Jj IjS" d>l^*dJl JS” s-Uj J Lg-addld i«wdj J? jiad 

. ( Sj 4 ^-'ill Ji - Jp 8.1j>djjl jj^,j j I (j (j-J - ! jj-^j) J~ d d " Jl ^»UJ c J i -1 

J i^lf^-l JoAj dJ J u^IIj JUd^l Jp jaIS ^y/3,>_ d»» > cj JJ Jl J ^A^ll d>lAldp| Ja,«,«|(g -2 

. (Workgroup) II L y~~> b> llaj zy&r'Jl JS Jj^Ij Network Name iSLdll J*J- j! -3 

.computer name iSJdll J *_d^l i _ r d U jljlg-*- Jl* dp-jj ^ dl uiUl -4 
. oj 4 >-VI ajlp Jp 192.168.10.2 U- IP Address dotf jl y* Jl «j 4 >All JS J i5Ldll djlS' aIjlpI la^J -5 

. Printer Shared i*jUJI iS'jLd -6 
. Partition Shared ^l lyVl is - jLd -7 
Homegroup Files Shared isJdJi Jp dlilii iS'jLd. -8 


pjj-| J 4)1 pU jl diljJail-l alft Jl J jia4 . ^l-^tdi jU ejftlj»- i^-dll d-> t~>tfl d>ljiaiL| sift JS - jbdl -Uj j j^ll 

^jwdd ^^l^ldp^f 1 odft dftLdj ^ Jp Lold 4 asI)w8 L^sjI dl^i ^j .. J^. .)^3 1 ? "lb l ^ ^ y i m*** * ^ * jU 5J1 Idft ^jUl 




yljiyXI <ulyJI jA y^yUliuUy alyl's ^ 


^ L»l±kluj| jjSS? Ij tjLuui! jj£S?I jA Jjo^ oil 
jj juaMl £jJii jil eAA 1 " ^LaJ) Lui j 

.. AjjSjjj 4£fi 4 aL£j A£-ljjjj <Ul>i Uj^Aa-J! 






A 


0 1 


Laptops 
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gyjAAll Jl yU jJI 


y|>*2l ^ <u!jJI >» y^iUI yLd ^liilt J?* 


jOo ja^> jlf>- j* SjLp(Laptopj Notebook Computer s ^££11 c_~aU- jl J y j^U-1 

4JJJJ . PC Jl J^A Jiil O^Jwl^- OUISvaL ^^1aJ| ^wO-SvJl £jA 6 j«»/3A 4->C^vJ <U^jj JI^Ja) J^A 

4Xo^SJ ’W-wJ U C C-^X^ll <—> 4jjIaA . . (^ 5.4 J, 11.4) 12 Jl 3 ^ v-JUJI J u^e J eiJsU 

^LowUl SJ j^j>si! w«wcl j^c-U ( j^ajL/gjLt . . oIpLwo BJaJ ^ja jcSsaa SSUaJL ^?UM ojJl^a dUjuj 1^5" . 4 j 

J^-b J ( Touchpad \\jAs>xty\j) b/U J t j 2J.U j ^jUII 

c— > j*a l>- B ^50 C^jJ j^aJI J jilt oLJwA^-a 4j(wb £A JJ-^2 ^aj ! Ot j-wA-SsJl ^jA IjJfe jL> La I ^ 

.1972 4 ^ Xerox ^ Alan Kay ^15* j^1 

IBM j c 1975 iyy- J jl jtjJ .IBM SCAMP project l^pj^ is* ^ ^ <.1973 £~a 

. 4^J J-wJ ^Jo J J-A^- J J I C 

4^1$ 4jjUajj ^Ltj 45 * jJa j^a ^ j^b>- pson HX-2( . ojjj J y^ j^aj cl 4 J**a 

. ^ll5* 1.6 Oj^ 4 ^aI^ 4ajH?^ JjPbvvJJ 


. . ^1991 |*U " PowerBook" <wJi JJ 4^1 J jl dUIS a*j ^ 







Features Laptop jo'nll aj1*j©©(2-13) 


Ij^l5 IJj&j ^ 3 l*JI jj jL y ?**t ^ J> <^>^UI Size "1 

. wb jJ jl £j> 4j JJ&Jl <Jp 

jj^ oIpLwJ c* 3 j ^1 jl jl^o ^1 J <—> j> JlJL^j ^Ja^vj ^ 3 l*JI Bnttery SjjUaJI -2 

. y ^Jl Jl 4*.bL| 

jl^o ^1 dJ jbV I Jl J j^>-jJI Jp- Ij^lS lA^j ( j-wJ^jI j 4 « 4*3 wbwL>- ^1 Internet c*J J^y I ~3 

ji j&- oUU USB Modem ^3^3 1^ . I • I ^^P L - * ^U*^|l ^^1 1^ . L *-* I 4*3 ^ 

.f-\jj^S ilLfc jivj jl 

o^vJ La jCju ejjbj jiUJl La jJjii aJu>sZ & j 1 Sound Cj j)</g)l "4 

. 0 i j rgJwvwO O j J).*/ 2 ,)^ 0 y&j Jj ^ wwO^Jl . ,b>sJLvvJ ^aj>X^Si 


Defects Laptop J*»ol1 pj.; jo^ill *j*ja(3-13) 


. PC ^LJl jJ ^jA Jil 4j\s\j 4j 9-1^5" -1 

C JJa^ j J I 4 jV ^3l*Jl j^o-SsJl j*S> j^3&\ & j*£> Jx 3£ ^-**Jl I*L&j !4JLj^*oJ^o LI JoJjf-j I jLu 4 jj^P “2 

.4jL < wJ-pl jwu J^-mJI ^jA ^jj| ^UJl j***<a^j| ^j^^P o jLb V jl <w 4jli 4*3 

^JJl JU- jiJ 4^wwjJL 4 j ^ s^ai-l Jp ©j j*S> JjjJl j ^jJ-L^ca) Ij j^iaJlj ^ jJL&Jl 3 ^rO^Jl j-Lsj 431 l 4*S>e~^P Lwvw^ l— w^j "3 

. ( jt-g-L^jl ^ju) (J^ l^b>- o jz£ oli jV o j>JwL>tLwvo 


4j 3 LxJl ^Lwwl^i«l d^l ^ j ^ wwo^nJI ^*wi ^P 4^u2«o^ 4JlS* 4 J ^ ^ >»a< c. .*^wwvJ . 4*3 J^*wJ *43 “4 



J jt->ejL| ^^xSsil jlSvo ^| J Ji^JLi jLw? 4 ^ 3 t> Jj*oPcil jl^J-l UJa Jjjio Size -1 


. . L)Ip ^b>-lj jl^*o 

^jCJLjia Jl JSLj .. Dell • 4 J^c o opI ^ jt 1 ^ (?ll L^l 4 J ^ ^»w».^J»l ^1 j** Price ^ ^%»JI ™2 

. . cj ^*^^sll jl^j-l DIP ^J^a^jl 6 




cJ ^Ja 3 (jV J^wwmj Jis^j lu& 4 ^^Jt Jwjr ^Js.^Jl ^w^aJ ^0 4 x>-l ^0 e 3 ^L-l 3 j)*/2<?ll Quality e3 “3 

. . CUiJj j *bVl 0 ^Lj 4^L>»p 4JLjiaj ^23 |^wo jk*/a) jJlu ,j 5 vjT 

Ol 4 3 j 3 ^A cJ jj^pl Ja**> (jl fjfc* IDC *& jSi j^> J-I2 ^^>-1 3 Life Span ) ^£^1 j^^fl j^*Jl -4 

c) jial ^£^11 <jl ^ j^s^dl l) j »o*p ^1 dj-g^Vl j *qJLwj l*«Ja . . ol 6 3 ,1 Ju^ 3* 4**£^il l^>I |^o . . 

. . jl jroJU*>L JtAXlSl jl 4 j^$ oUaJLvo Lot cJUa.p^U J ^o^cil <J*)I 

RAM J\ s J \ jJI y* ^^kdl) J^' *0^' _ J c^U-l jij iaj ^^waJl ^ ( Development) ^^kJI -5 
^jjJa.:i] J^IS jl^jL-t Jj^Ij ^ j** 3 w\j>^o 4^iJt ^ILp ^*Laj [lard disl h^all ( j^ jjLllj 

. . jj jJaxlt ^1 4Jj 13 4*3 4jJa3 3^ |^**J 4 *JLp d^t^w\3^ d->Lp L ^ ja * ^^t 0<Jj»l^L-l ^tot^Jt^ <uJaj i ' ^o LwO 

dUI Ut i*a^p ilildo 4^13? J j^i\ JlL*j tit : ( Faults and maintenance) &L*aJl j JUa^ft -6 

5S* j-iJt wIxp VI d>- jj Lo 4^Ja3 j j5\J /^SsjT j ! jLg-i-t 4^3 jt dJj J^LxJ LL>-t o j-u5* ^JL^j dUUaJ o 55 dJl 5jlwaJ 

^ 4^^s<*> 4Jo L ws ^2 l^wO . . . ^IteA^cJwvO^' I oXo ^t 4^%*» 1 La ^ o»P ^Jt 4j jUa.Jt tdA t 

. 03wbdo ot5" jd J^OJ 3 J-^Jl 5^ia3 ^t jAJUvJ 


Laptop Components J^JI 


*J Li £^ao (5-13) 



(j-bJ.1 jl plsstlC dl~v»^Ul ( j^ ^j)‘. «,r^a <ul .. ^aall lA>- O^iJl jl ( j« ; ^Jl l-XAj 

jLp- ^ ci*>UJI jl IIa JiLi . titanium ^Ldl J\ aluminum ^ jJ.S( I Ji« (.lightweight metal 

. . . Laptop J y>s *. il j axw 41 jJj I j\^r J,l 









Laptop Motherboard 2**111 (2-5-13) 


. . If* 4^-wLo j\ aJ y La yb ^Ja.2.11 JlSo . . <J oU j5v0 jJj ^iSl AjwwwO jJt 4«ta2)l I A>* jJJl 
A>-jJJt ptal L^wJ iyAA^wO Ifili l^jb! (j^J LoL2 A>-jJJt JjP Lg-lSw> c-iL^-j 

jJ <LspUM 4^ '^lil (3 1/ S>\j. . ^UJl 

. . ^Ju*y2£X)L ^Sfl A>- ^JJl (J^wl^eJo ^xil AiJliJ! flwl> ^Jl 4j *»>-! y tfll L& j*S>J y* ^o^wJl 4j jIIsj^ 


. ^ •JBt— J- - 
-V* 5 


Battery connector 


Video chip 


Processor (CPU) 



Liil/f 


CO 


Volume control 


Audio jacks 


y=? 








. . jAjt, i JjalJl jjz U |%-waJ A*Jwflil olS' yiJt y* *£ jSi JiSo ! * j>-j ^>JP -1 

. ^iSvil jS>- jit ^fl A>-jl)l £jA jd£j J*^p\ Ig fi.AAA/a'ij IgJlSw -2 

JlLo iLol^lo j jilbi wb>-^j dw>- . iLol^lo lo jjL> l^lS' ^ ^ A>- jJJl ^Jp "3 

USB . IEEE 1394 . video . expansion . and network ports of the serial . parallel ) 

.( . laptop 


(J ZJs>-\j jj iiUaj JlwLi^l ^ j£- y* iiiSsJ j2S I jOu IJj^j c aLoIS* ^ILAp jli c a>- jJJl JJap i)b& jtf lij -4 


. PC ^i\ 


Laptop Processor(CPU) ^1UJ1 (3-5-13) 


!cjl ji- I ^yayz>£* 5 aJUI ol^JJ J ^oPsil y ^^5sJl 


j] 4^^Ul Jl o ^Jjb (J ^**^sJ>l oj^^l 1 4^ ^iJl Jp b£-L« (Jjb 3L*J.i “ 1 

^ju balls ol J ^JUI j cv-UJI (Flip Chip Ball Grid Array) Micro-FCBGA jj&l* 

. ^Ibto 4~s j> *)l 4jl U>sjI IJaj ^)l*il jl IJLa^ ^ < J ^ms 

gJUll *Uaj)f ^ Sjl y~l 4^150. : Lower voltages and clock speeds 4P^* Jitj Jip- Jit -2 

.S jl Jit j f-bl J3I aL*^- I J-Aj . . ( J^jLl Jil aLjl*£j) ajJ ji Jil aJs^j j\ ( Jjil ip j-vo aLjl*£j) 

/ s^fp4 JjLt; : ( Active sleep and slowdown modes) JxjlJI j *JaJI i^l -3 

^•voij jaII ^J^j, lAijUa.Jl ^Jp LotaUp I AjU^ aJU- ^ a) ^^P cll 

aL^J Up- £h£ ^JUil jlS' til I® jjApd JJLtJI ^UaJ jJj J iCij ^t a>- jJLJI J^j j .( processor throttling) 

^JIaII jli A^-UuJJ o j3 j^S AP-U- iJU-A Lo-Up ^jl .Sjt ^L( iSUaJl jO Ux-t aLJL^j j\ . AP ^23^ 

AP v^UajI aLJL^j ^Jl ^lUil jli AjL-UuJJ o ji J A>-1>- iJbft LoXPj .. AP aLJL^j ^Jl 

. . iSUaJl jO jjJ 


bJJ Ju^Vl jA Uj l^pljjl cJjAjj j^S"l l^Jl cJ jXJ obblxil J^P Owl?»to ^xJl AxjljJt oA>-jJl ^f-lj 






L jn 


Ai 






< \ 

\. * 



t • 0 


fan 



Laptop RAM a .sij.v .^11 ^lili (4-5-13) 


^%jl^j*l ^ . Illp - 0 l^*)! ^M^ll ^J^|M> 4 ^J' ^ ^-L^ hW ltJ ^(Jl ^1 ^Jl 0 S 

cDDR2 cDDR Jjf- (jl /^5 v^j cLbi ^X*j IwLa . 4 ) J^ail jJ ^ wwo^Jl Oj^^l ^Jp JjJaJ ^£ll jJ R ^Jp J^JaJj ^Jl 

^ \ ya Jpb^Jlj J j^>Pcit jJ j*^SsJl jl^P- l j£\S}\ ya £jj ^ \ Si y*]> .SJ j^Pcit y ^^isJl Oj^P-V )IM]V[S DDR3j 

S^Jwyail S5" ^tJl ^ j\ 

! Jj^Pcil y y*y£^\ ll O^Sli JlSw ya jUjLi jlpjj J^H i)L& 








JUmJI jJt / jiiJM&l JlJtfl 
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gyjAAJI JI yU jJI 


y|>*2l j*»$ <u!jJI >» y^iUI iuLd J?* 


dJUS J ^ co^LSLtiJt ip j*yf J SODIMMs y ^ : Small Outline DIMM ( SO DIMM) -1 

j c ^ 144 l^-jJ 204 )_ j jlj j cj 64 j ( i*ins 72 )^ j 32 oljL>- 

<J ^ jl jl wiS'bJl t j -*< jji 200 l^-w\J llj c 200 ll 

.^Vl yUl ^ 4i2^l J* j ^oi' 


It J It jl Olr^ (J c 1 *^*"t j jJfc l^Jt cJU^j DR It ^ oJL>-t j 

ij^Ssil ot y> It o ^5" IS SjjLvJU j j5sJ ^Jtj l 6 iu*> (jt IgJwo Swb>-t jJt JwaJ oljwb <J l&Jt yd 


SO-DIMM DDR 


DIMM [lz 

Pc : : i r _ -j_ i — r 


SO-DIMM DDR 2 


c 


I — r 


SO-DIMM DDR 3 


SO-DIMM 


4-jlJ MicroDIMM *J\ y> j^\ 3 J . SODIMM ^ HI J 50 ^wmimJ I yL«^D .Micro DIMM -2 

172 cj 64 — It otS olji'tSj . . j^Vt J-SH jc*jj . j jAvu*in jj oUsii y 

DDR2 II J ^-214 jDDR 11 JPins 



Video Card Laptop (5-5-13) 


ji "Graphics Card" ji "Video Card " J " Laptop VGA" y ■ jj » - ,s ^ a£* Li iSj £ 


J oL r ^l oUL> U-Uw je J jyl\ t-yL I y> : oL^Jl SjLIw sjb - j J\ " GPU = Graphics Processing Unit" 








J Until jit M / i>UUil JlJtfl 
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gyjAAll Jl yU jJI 


Uljiu2l ljt&£ iuljJI ^ y$yUI<uLti 


<— j^Ssli ^ria^o ^Lp j ^ p t jyp ji" ^j_p J-Vj raphics cu*Lwa *w-L5" ^ji . a^l^JI ^J-p l ^ ^ ^*p ^ l ^ 

.UitiJI (Jp ol^j U JlS" j c^bdt j jjJ^j JJ^J oUjJLl j 

L Ji' j ^j^t <*— •* j^3l (jlS* L 3^ L^LlU jl^-M ^jwL%uil j jj^aJl j oULJl y 3^ a%)qq\\ jt oL*bfl j,& <uiLi)l <z*> J 
j Jo^ jil j aS j*i Jt Jio Li Lilt o j jisJ oJlp iJLft j Sa jjL| LJtp e^LJl jt ^><waj olL.Ja-> JdU ^£jil olLJal JuJLiJ c^ial^l 

V J^P L*Pe«o J 4«wJ^lt d^t y j,^l 3 B^lp w\^-I jXj <uiLi)t ^ 3 oJj3 a1 I ^Ju^pL^JI J^^l jj*o*blt Jj 0 Lfc j\P J 4iult 

.^UaJ 

LIp ^ 3 3 Li Lilt Oj j5* ^ 

g>iwbs Ll Uui? j . ^ 3 i>- jJJl 3 ^ 3 wL« Li Lilt o j5^ jt 3 *^ Ij-A j ! Integrated *o-Lo LiLi o ^5* -1 

J jj-LyflJt tJ^L&yJsJ ^Ju^-vCJ ^Jp j^L j aIzaas jdl 5*^1 (3 j-LwJtt jj& ^oJbll Li>Lilt jS <wA*- 3 t J j^j Ju^ 2JJ3 ^j-wJ j 
olL3 3 ^ j^° LI Ip j LJi pV i^wiLo J.A j jilt j iLyy jiU e^LJ^t j j^aJl 

w\jjo . jLg 3 “l S j5*L ^o 25" jLt^j S j5"l L> Ju>-*j o j5sJl jt ^Jo (La j L>^ 128 3 i 3^4 *)Lo 4jU LiL^Jt o £ ^S"S -Up ^ 

^J! 0 i js5 Liil . ^yJl^Jl IhXft %«& v/0 L^vD 4wU 2j ^ L^5^"l 6 y 6 ^S^IteUl 1 ^kl^bw wvyyy*> 0 ji... L ^ .11^^ JmAwvJ 

Li 15* L>^y0 128 j LjLvJI LaLJl 3 LoLSL ^Jl j ^lj jt ® j5"li ^ L*^ 128 vi-> j^Jt 

. jLg3-l oILp) 3 0 <w^wv^>- LjwL>&Lwv1I o j£\j]\ jlwlLs j^JCj j oULJalll J J^yOw\j>tlwvll <^JpV 


. Ji I LjUaj -2 


. 3^1 “1 . 4j|^y^ 


. 4 L&JI C^L! JjLly^Vvi (>,%y)L J^p 4 j ^p 


. viJJi 31 Lj JxyvwJl L^LiLl C^UJVlj JjXiJl OwLaLL^J £i*/a*\\ 3io OLlyl^bU^^n <wJpl iJ C^yyxLo 

. Intel : Lo^ail ^ 

3^7 L. L>- jilt 3 ^ 3 -^ 3 ^j/2+/2£- j 3^0 LiLtJl Oj 5 * jl ( 3 ^ j • ff Dedicated f? 3^^^ Li Li o ^ -2 

. Li Lilt Oj j 5 * jc£ 3^1 oILJsJ ^0 3^^*-^ 3 ^^ J ^5 jit ^ j^- 1 ) 


.LLSilt oLtJpci^^J Ly*>Lo jiS*! j ^t^l 3-Lail i H^jT 




■ viJJi la J Si jJM aJIp v_^l*J*}!lj iLaiJl t .'t ^ al^j J.U iajjhll oLalJ^slwa'^fl ^i\^r^a\ _! al^a 

ATI & NVidia : hc-A\ 16 yJI 

jl JjSi ^>1 S^aj . *liSfl j triaJiT ^1 S /IJDI wUlS" la JS .flj jl 0 /iJb jl U.UI Ojtf VRAM s /IJUI ^ 

iijLij ^aJli! SJ-LlJl O £ Silp ,4jiUJl oL«!-U>&iva'if I i— >b>v*pl ^ J -SJL.2SJt Olal-U>&Ua'ill *_>bw5| ^ j^S'^fl S j^lJDl 

.u&i 

^ J? 3 jSIS ^ 3 

Lai .Illt0l JujI ^ a^La ^ c_3LaJ 1 ^ ^^ a^Xi.1 A%l>L<JwJl ^ ^ LtLd . 4*»aLwJl AaJws^sl I aS* 

wi*j .’’ATI (j (j\ u j\ ’’NVidia L>*uij u Uj j* iiL* i>ljJl 3 -LJbcJl Iaj Jwaidt iiL^Jt 

. ^aX^bWWall OtaA»& . A^ Awip^ltaAjl ^^^LawAawjl^ I ^ »M*P 

! Ju»a 4^l>- 4^iLi Oj ji' c^lS* yjo SwLp jwLs/ 2 j gJL*i>l l*L& ^J-p j ! ” idia“ U oULL^j 4*iLi oj ^ % 

.oiryJI ^ pAjjp j ”EVGA - XFX - BFG - GIGABYTE - ASUS - MSI“ 

4*iLi o j j5* c^lS * jSi 3Ap jJ^oj gJL*ll ^J-p I^I^xpI j ! aS* ^ jo j^a ” ^ ^1 obLLa^j 4*iLi j ^ ^ 

W: 


.oiryJI ^ ^ j ’’SAPPHIRE - GIGABYTE - ASUS - MSI“ 


.Aibit oLiv^l j .j SJ^LtJl Oj £ {j* is^UL-t L^>c^J jIju^^ (j^LUil Js>-\ A>txxlt olS* ti| 


^lijt j 3 ^L*^ J5 Dj oLiUJl oj £ Jl^ 3 j-^ 5 jt j j*r 




. 4 j^ j iiiLilt O ^ ii Si J^a J 3 JLpLvJ 


t .^iw^ jjiaj J Li£* -W (i .AMD nVidia ^ La ^bdt Jtj^JI S^UJIS' ^ 

U^l 1 ^2^3 J AjIaD 0 ^^"'bJb L ? ^ j.r^> I j ^a - I Va^L) . J , AoaAi^^ Lwwhj 

<i^S jl jiD j UwLj2j 3) <w-&il U^3 jJI ^LaJaiwJj Siu J j>- oLjbioj isiLi o ^ ^1 jS> c^S lili . 3^ 




Jl yU jJI 



JUmJI yJf Jy LmI / jUI 
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y|>*2l u*ft$ <uIjJI >» y^iUliuLtf 


^1 L pi ,^aJ! 4 j^LkJI ^1 ^-mvJI ^1 ^ ' . * . 0 . 1 _$ J^l ^^^***b y~^ ^ w * , ^ w * J ^ j* 

<L~>- {j* Ju^ai^l jU^-j j^Jl jjUjj Jl*s>z*3j {jc£ jd Jl jL ^J^*aili dUiJ .SSjUM ^>-1 jl iJUJl 

.25" yiJt J-vyJj OLolSCo^l I ^P iwu Jyol^JL j^Vli <JU>t~^l J^l J I jl ASIpI .OljlSvO^fL SjjUlo J^wjl 

.NVidia ^1 j^wJt (J ^ 2 j j^o <LiLi o ^ j~*{ ^ j! .4 jI^£j j ^Jl Ju*a$^lj oLilSval Ju^aa^l 








; jj oLiLi oL*»UL« ! ^ jl 


j\ * *,<?)] <~j jj Inch <w?jj 1 2 — 11 — 10 — 8 ! I J*s \ s oLiLi -1 

(jyJJ ^ jA ^ J JjlJI U^t ^ jA s jjfcj Vjjj jit^j Mini Laptop 


/>UI j^5wb>&iwo ^jl 4 j ^yajj ^ j Ujl^JlII j oL&jjwU^Jl SwIaLLo Ls^2jI ^^bja ^wJj j«uS* ^J5wo ^ 


I jLxjo! jC^j dwLft . . IncI ^j. . . 15 _ 14 _ 13 .... j/u ~2 

^LiLJbj 13 Jl lwb>- cill S ^LiLtj ^ C-Ojl ISti ^5" iL^a^ 

Lg.xJ ISvo I ^p £bj 4ia^> jbu^>L ^1 ^>b> LJIp-j.^^pjj 15j 14 __)L <iX%L*3 ^&j\j j^S) <LiLi c-ojl tilj 




olwL&Lxl Ju,rg.tfll jLi-l La oL-Ult oJjt> jyi*s Inch 19 — 18 — 17 — 16 <ju l^i^ULa j^j ! 6 d^bjibji “3 

^J>\j UIpj SjjUaJl j*s> j*a$j jjjJl j^Ull jS \ c -bS" jt-L *j jl ^ILIp jJJS jt-P-jj (jwwaitj b^L^jdit 

. ioJbU j iJl*Jl ji I 'jjai SJIp jbu. I, 


1 12.1" Inch Screen 


RmoMw 1390 x 100 
Sown Type : LED 


MThchScron 


• RmoMma 1290 a 800 

• Soma Type LCO 


13 . 3 * Inch Screw 

tamancenter 


14 'inchScrMn 


*’■£ 


NomMwi 1 ?M*Kfl 
Sewn Tyj» ICO. tfl) 


15 " Inch Scr**n 
tamancenter 


tk m . 


• RtMhAOA UWnlOiO 

• Scimk Tfp* ICO. LEO 



Rnotan 13 Wx 7 H 
Scum Type LCO, LED 


IM’hchScrwn 



RmoMiofl 1290 x 900 
Sente Type : LCO. HD 


IS.fechSoNn 


RucMoi \MiM 
Soma Tftt : LED 


IPkKhScrMn 



Rmokjcd •Mi.m 
ScnwTfl. iCOlHi 


irhchScmr 




RjmMW U 40 x 9 N 
SefM Typi: LB) 








! l) y oLiLi JiS* ! isiLtit Oj ^ ^1 y\ '. LjU 

jl jJl jJlj S^o^UL I jiaj IjlAol ^xS'Vl iJoLtJl oAfc jOJ ! (GLOSSY) S^o^Ul iALtJl -1 

-t jJl ^Ap ^1 ^ 


. 4>- 1 


jt jJt -2 


. ( iJL?* &yy ) jl*i -1 ! \y\yS lit 


. i>^2JI o^Lyi^fl j c.^ ^j,^? ^Jl oijs?- "2 jaJI oLj^ y 2 *^. ^tjj ** <»■« x «/a~ Ur * j>^.) I -1 ! 1 ^-j^p 

. U- JSIj o L>ljjJI y SjJ jJI "3 

^ I^xSnJj SaSJI ^ j-*i 4 j1^jJI J j^SsJj Silx^-j o *1^1 SAp U a^-^j i*^Ul iALtJlj 

-: Ja2i olS' yJJl 

. BrightView I^JLp jlk> : laptop I iiti -2 . BrightView I^JLp jJLL : laptop Compaq iiti -1 

VibrantView I^JLp jJIL, : Lenovo iiU -4 VibrantView I^JLp jlk> : laptop TOP IBM -3 


XBRITE I^JLp jJLL>: laptop SONY iiU -6 


.Fine Bright I^JLp jik :laptop LG ^Lili -5 


TrueLife I^JLp jJlk, : laptop dell iiLi -8 . CrystalBrite / CineCrystal I^JLp jJIL, : laptop Acer U > Li -7 


TruBrite / Clear SuperView I^JLp jliu: laptop Toshiba iiU -9 


. Color Shine I^Ip jlk>: laptop Asus -10 




J Juvail jjiCj * V j ^ ^Jl 1 1* j^u : ( Matte J\ anti-glare ) \**i jUJI SJiLiJI -2 

jc&S ^bajj jt 3 ^cisJj J* S*UiVI ^ 4 jV Jio ol*U^I 3 

^ JjJfcAJl A^sJwvvJk I 

. IgJlp ojj^all ^ISv^Jl wb>-^j V -2 . OwbwUtJl o^UiVl "1 : V'js* 


til 


• J3I -2 


. U- j^a>j jl^il “1 • 


Glossy ^ MatteJI^y. juJI i$i-l J Sj^^l jl d**-) uj^JI Oh <3>J' SJUI 




Jl yU jJI 



aO JU-JI jJfi Jlttl 
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y|jitfr 2 l <y|yJI y^riUI iuLd 


s*U>^l jju^o cJJb£- j : ( Backlight type) s*U>^l gji ^ 
JhS" wLoj^j .isiLcJl ?f CCFL ff <Li b*Up 1 ijJSJ ^wi^ei^vJ <LiLi :(CCFL) <LiLi -1 

L^wflj of'L^j ^Jp cj^ld ^-\p ^ ojj^aJl jtoU^a*o ^Jp LCD 

C cJ CCFL of'Ls^l ^^p >x*Q£m*mi l^OhX^bwwvj 1^ ^ I L**> LwJ i ^ 

5 jj^p dj?<J* £>)t 11* J s*U>)H ^Uai ju^uj . . ^jU ^Ls^o ^1 Cathode Fluorescent Lamps 

. f'^iait jl * j U cLpLJI ^1 ^Jp wLoIaj oLiLi ^ja Jo*\s>- iilx^ . . . >*pd-l 


Viewable Wiclh 


video connector^ 

Back of 1 5.6” CCFL screen 

^backlight connector 


13 






Screen has 2 wiies and 
1 white Invertei plugfs) 

coming from the bottom 
left or right side. 


oULiJI J^ai\ joj. (LCD) ^ j* 5J.U U&l t y»' j : LED ( Light-Emitting Diode ) iiLi -2 
oLiLi ^j&A JU-I « jj* ^ oLiLiJl j-cuJj jl (J jj J5I ijUaJLJ L$5^L$i*«l j’il I jJai ^ g t ./?Mj 

<ci(J j c>>LwLwJl ^a t .|ii? (I I -La jCmj . <u&UL-| ov-L-L^^A) L^-oI-L>&^— 'L LED 4—i l—L j ’bl-l 

s^jwaJI C.» ‘ Jlj o j^>-l (_J oa^>- L wv*j j>® La j S-bJt-j - t.^w.3.* j I jiaj j'il I (J,l Lp 

LED o ^ « <i<^)l w-^-U-Ui J 2j jS> jjp’ IJLa J ovl—i?^ I ^U&> * Xa £mj . O’LjUxJi j o ^p <cJL*JI LajAa) 

L$-a aa)LJI ol-Uilt Jj-LJ jl La i j£ajj 4«-U^5*i(t JJaP ^■.■,.,.,..j lg 3 lij cJ ji 3 # jJa oli <u«L«*Jl 






1a>- j-uS* 1a>- jA Ia j^a \ L^*^p 


: (Resolution) i^UJI ^y> ^ 433 : UJU 


jl )24 * s ! JlLo ^lijl o^Ip j . U^LtJl ^p yp ^j5n!I ^Ja**» ^ 43*-L*»a j^I ^*Jl 433 

I® JS' JpI ^1 jlS' U JS' . . ^ 3 j^p Ja>- J pixel J~iLJ t ^ip j Ja^- J pixel 3 Jip Ji£ ^IS/VI 1024*68 

J ia jiai-t jl 6 isiLi 433 Ju £A> ^ ^j/2x *\\ . . dUI SjJ J^2 JL ( j^J J^SsJj SJiLtJl J^S"I i>-LwO 4 jJj dUl^olj jlS' 

jAj J^SsJj ^ isiLi olis^l 3 433 'V -\3 dUI ^*-L*Jl ^ . . -b^j \j y^fi\ J j5sj oU^SjV t 

3 LJl^ 63 j3>- jil iALiJI j i*a^p <LiLi jl Wide Screen W cJ j^A <ulol 3 ^ j^3^* • J&w j A ^ l^j 






Supported Default Resolution 

Display Type Display Name {pixels per inch) 

CGA 

Color Graphics Array 

320 x ZOO 

EGA 

Enhanced Graphics Array 

640 x 350 

VGA 

Video Graphics Array 

640 X 480 

SVGA 

Super VGA 

BOO X 600 

XGA 

Extended Graphics Array 

1 024 X 768 

WXGA 

Wide XGA 

1 280 X 800 

SXGA 

Super XGA 

1 280 X 1024 

UXGA 

Ultra XGA 

1 600 X 1200 

SXGA-*- 

Super XGA-*- 

1400 X 1050 

WXGA+ 

Wide XGA-*- 

1440X 900 

WSXGA+ 

Wide SXGA-*- 

1 680 X 1050 

WUXGA 

Wide UXGA 

1 920 X 1200 

QXGA 

Quantum XGA 

2048 X 1536 


4j 43-\Jl ^lalwwJ U jpTl 4Jk>bi 4Jws^o 433 Jp dLf 4*jub*Jl j) 4Jk>b*Jl 433 ( J^lp 


: aJUI ^L-^bAJ ^ .luUikSJ^Vj 


. U j 5*3 ^ 0 43-\JJ 4^1$ Jpl 43-0 ^1 jJ ciLJjJ . . Jpl j*— *> ^Ju ^Jpl 433 "1 

j ^ j 0 j*/2.0l 0*1 ji <J 43~ ^3 e^UJVt J ^^3^0 Juy23l (JpVl 43-01 ciJJOJ . . . y^fi\ Jfl3>- ^Jpl 433 "2 

. ^Lyalll 


.o j^S iiLtj t S' jj ^ c^S j| ilSbt-a o-Laj j^S"I iiLi <^JJa£> l+p j^>- (JpI 433 03IP -3 





■ jd 

t > 

Laptop Hard Disk (HDD) .JalljayiJI (7-5-13) 

dLwvj .. ff GB ff c^jU L>^w>“ JU ( j - u12j j JiJULo j cUjUU 4^^>dl 4->-Lwll h/a)l jji)l 

^ ^ S* j*-*# L« jaJI jl^J-l ptal Jp oLilil otal ^ j jI^jM J 

. Iwb>- o jdS oULo {jij£ {J, C^S til VI ^ <^>V y& cL^cJl AlP objJjVl j-o 41*^- V j ^\ c za % )H ya jc£S\ ^ JL Jl 


olS* ^tJlj l^ol>t>-l Lot., inch jii\ 1*8 j\ 2.5 L>| ^jw>12*oj ( j|L> Jj^^cil J u b/all y&\ 

. . e^bisJl (Jla SJL/aJt j^l jiVl olS"jp^oj i^UM i*oLJI Bjl>- jJl ^-lj iibit j o j^S" i*j**ail 


j^it 4iL> A^-l <J^I jJ ^ %wo^3t (wJ-pt J wL^-I^Jo^ 4j ^LiSj 4XP j-w*> ^wso j^gJaJL ^twb <jVl ^aJI ^Lo A^-l ^'jJl Lot 

. 2 TB ^ jVl Jl ^uJI J^JI j s^ ^ ^11 olyj^l 4JI cuU j ^Ul p^l U ( SDD ) ^ 


# > ^1 



1 .8" Hard Drive 2.5” Hard Drive 





j j IjJL ^ jj (^jIj jj\ sap ijb-A . . DVD Drive j\ Jjl*Lo ja j 

^Jl 6j£>\ wJbpl . . Lb>- t^o JJLt i l 4 jLL5sJ jl . J^JU-glb |>jjL> 1^2 l*j . . *JJ V j Ja.2.9 Iji l^a.*.). . Ja.2.9 ^*LuL>jJl IjJL 

^ 0^^^ 0^ ^*~ ^ ^ ^ ^ ^ ^ » wmJ ^j^AJ ^jjl ^ Jb^»w i L ^L> * ^c »ws^ I 'o^J y 

^Ul Juo ,jll ^ JU)n JL^UU ^Ul Jl£* ^ Vj. . jU-l IJ^ jb yjj v ^j| Sj^4 ^ %99. jl2; . . 6j b^ ^JJI jlgJUl 

oli' ^jL)l Uj ( j^t i) jJl kJ jXJ i^oLJl oJs >- jJl ^>-lj . . ^l^il JualS* iota JJL*Lo ^P- ^y£ jlS" ISJ U 4 j j^-t 

^ 2j^j>-I ^1 jiVl ymu 3 ijiLyiJ 4^2 j iJb-ft . . . tw^hll jLbM J-& JJLtil jl LJLjjI jl Jju jVt . . IA ajc^o . 11 



Laptop Keyboard feutiolla**! (9-5-13) 


J^SsJ J . . Ja.2.9 l^l jv-gJJl ioL*Jl ^jULl £>- j} LoL2 4^J Jj^^cit j^o-SvJl 3 ^Jl2il i>- jJ 

Numbers ^ISjVu i^UM ^jUII Jj^ll 2>f^1 J diL* j jSiji / j/VI ... L* 


.. ^jliil i>- jJ ij^Ll 1 ^ 2 l*j ^ j&-y ^ jjj .. ^^UJt J j keyboard 


la* ^ jjJl l<Xft 

4Jw^ o 4 jLb j wL^wo ^ 

Jaii-I 4 jL^Jw« <-^6 


^ (Fn)_| ^-vilj Multifunction ^jucu j>lt / jlilt 

S^JI J gJUll jl jl F2 jl FI Ji.^1 jtjjl Jp 

^ <..*.>■ . . «w2jU? jJl La j+s> j\ j}\ j\ <za y^W tw^L^ 5‘ Ju^j j! ^uiLwJl 

. . <1^ jJl y +A* (3 4^»o ja^waJL ^ yjj ^ JJl jj Jl 3 ^ ^ ^x5\ll 




E R T Y 



□ o 



ET71 



Laptop brightness adjust keys 


Laptop Bluetooth (10-5-13) 


4j(wb Jj . . Ljjjl J J jilt jjfcj ^^LJLJ j yi Jt J t jJj Ip J jilt *b>-l Jt jj j\j 

! ip Lo jlSJ . yj JuJ| 4 o^->jt *• u! 4 • (jjj iS* I yjo jJ jAJl i>lwb C-JlS* ^ ^Ip 

iw^Li ij^j o y jlJi ij^sj J*J- lLUSj ip ^o^>cii oJJ ols' yjJi ya Ji c^oJajl JUM jJi Jj c Bluetooth SIG 

^1 Jl^s^ (jlS* *t J> ^AJl 4 ^pI>cj j^-l c- Jajj 4* latfll oJjb .( }tilll U ). 

jtJUJl £« . . ciL>Jl) d£ J J l^>" jL>- Ul& j . . l^JL> j^P oUiil J^lo . oUbxJil ^ Ia v ^P j! O y j\j yi jLo jt 

J>^L«J 2«4 . ^Jl <m^^y I o^^^t l i^ 1 1 ^1 

J oULJl JiJ ip j** Ju^aJj . JU~I cJS jJt (J JU 300 J| cuU^j wbj jjiaJl J OjJ jiJl ijJL; cJIjUj c jbul 10 i>-L^o ^laJu 
wL*^j SiLwwo Jp Jt ^ jjL ^ jjt ^1 jVt (J| (j^j • i^Ul J C-u ji-sS* 1 J| iJUt J C-u jJ^S* 721 ! y* ^AJl 

? jbul 10 j^p wb^J SiU, jLi| jt ^ Lg^wvjb o^t jt *>— ^wwJl w\i c jbul 10 j^p 











TT 



n 


■ I 

1 mm 11 1 in 1111111 | 

MAC: 0016CFFC15F8 f 

FCC IO QDS-BRCM1021 * 

✓^"S.|g| 202NYFM554 ISOl S 
nr DP/N 0R3421 K 

\X^ BCM92045M0 Fomeonn f 






Wireless Laptop (11-5-13) 


ya .ioJiu ijJiJ Si jp cowbwlp <J tireless jJl j\ olSwtJl j^jLo S ^yUa 

^ ^ 9* ^ 9* 9* 4 & 

. ^ y>-\ LL>-I Lly- jl LL>-I 4 iwij SJIp oLp-j-^jj SJ j}ng^o dJ ^JJI^>- jl J j^pdl oAa 

y 4ijwL>- 4+ZJ&S \^ ^L*>j 4*-*>lj^j lyijJsJ jyj cLfcjl j&\ jwj ojj^Jalllj 4Ja^wwwJl j 4JLiJl o*L& ^Jp c-i jxzXb 

I wb<i l^>-lpj|j 0 %l£)l jy jJl olSwtJl ^II P Owb»-V I ijjhJl OlSyjJl JjjT . iuba jixil 4>-LJl 

f, f 

. 4^,r^>^vCJl yM y&l jy 4 J £L-}Ul <^L5wXJl J&jJ 


letoot 4 ^jj 2 Jo ((Jl yM) 4 J ^K>sil <*— iJl yM J^>* jy c^lyixjl o*L& L JjkLi Jji)^ 

^Ull Jj S/jJt ^jt j^tJt j ioUJt ySl/Vl j oljUail j yJlSCil J Access Point aSLiJI l^jj Wi-Fi S^ SJ 

. Wi-Fi _ltj Bluetooth-Jt y^\ olyyyi^lj eisljil .JjUilj^Uailj 

o sj U jV <.43^ y& yo iSwi ^Ua^il J3j <.0*ifbM |» la«a <J Lib.} 4*^L*> 'y SiyJj jJ 

‘i, ■■ -■^lj|i‘Ll ;-‘4 ^ wwJ C^^LwwJl S Jva; ibL-^l ^ 'ifjLi. lg**a~ g *__-! jJ-i J^‘ ^1 Ethernet o%ls" y> 

■ " 4^. .. ( J L'. 4" . '.*j ' JL- jl) . -' ! *X4^ ‘ — ■ -< I ~ ^ ^ l ^ ^ I 

<1j j£ jj Jjii luetOOt ^ ^-^1 La! .4£jJ^-I ej^J»-^(l ,J Ls^jJj Lg^asLi LjIj JL2J j .5J j^sil I ..^al j^-l (J L^oUi IR pI 

<U^Lvo^LJl w'l^^vCjl Lai . 4 J ^a^ell Ja ^wa^Jl i^iLxjUaJl^ ((Jl^^-I) (J ^a^cll «_iiaLAl i 4^<sl j^S J^»Co 

.Hotspot jl Wireless Access Point (WAP) J J?U; ^jj jlXa jr J c^~^1 Jui Ethernet Jp sjlwJ .1 


j 



Wireless J jUa^-l y Wi-Fi aUl SSjux* i Ja*3j <. 802.11g - 802.11b - 802.11a- 802.11n 
Wireless Ethernet Compatibility Alliance U-j bj( ^ ^bJJ ^juS\ J ^ y* Fi j 

. <U^Lvn^Ul y ./3~i J ^ i Ls- 4^ 175 4j ‘ OtJ j ^ A^pLw^ C AAECA. 

.IrDA I^sju ^ J~,l jUJ *l ^i-l c-si A*J.Sll ^ jl (RF) Radio frequency ^Jl ij^l U 


jLaII ^Jp . 4^^Lvo^\Jl ^ >sjJl 4 ^J^>sJwwJ jjl jL*il Js ';;;' ^P £wL*j aL^L*u^\J| <2^L£wXJ! d^ULwJl ^Jj2j <*2^lp bo 

jl iju SiLvll (jbJI Ul 1 200Mbps ^ x>* j Mbps JbdJ y**p JJbJl Sp j-*> 


jUcil J Ja2i JjUU ^y0J&\ 4P ywJl ( Jp Ju^2>cj J .SiLwIt O^bjl \ C JLS" JJL)1 AP ^ t J jJl ik2J J jlfJM 


*iU^Ul Lygj 4P yvvJl jjbo^ . Ibps 4P y%vjl Ja^A Jo23 ^ AxJwO 

jL>eitj 4P ywJl jV c(^03 300 j\ Uwb 150 JJU LL-^ iJL^i) SiwtJt Jl^ -bwi^- .UiL>l <LUa)I ja>-1 


. Jt ja»ciJU aJ| VAI olwL>-j SiLs^L Jl>JJ ciUi ^ .a*>-jUM J^l t j ^ jt ^>bo 




/l\ Mood WU394&ABG M0W1 H 

, (iS)|C :1IMB4MMB0 1*11 All ^ 

cTtt> fee ID: E2KWM3M5ABG VVLnll 3 
0*11 Pin: 0NC293 Mad* in China 3- 

^ I lllllllllllllllllllll IIIIIIIIIIHHWII W 
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* Regulatory approvals apply only to Intel authorized 

(Met) 


f f w components, software and antenna solutions. __ 

^ a Unauthorized installations or modtficatKKis will Ctlittl 

/{\ void regulatory approvals and product warranties. E1 78682 
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Internal \ Built-in Webcam in Laptop (12-5-13) 


j 1 Ua>-Ij ^>-LaJ( 4*/Q+/q£ 1 j\a \£ ^A t gusts' ; ^ jS>~^!l Ol j^lSsJl L^J-o Loj t j\a\S 

^-**»l IfrJlp UJJU 3 . <-. -Q ^U*^l I ^j^pl^P^f Ja tf 3 4.< /2 i< /2 i ^ 1 J^P- b-^Lol^Ukl 

. ^Jp 1^3 oIajj-LaJIj JaiJj j! . cJ juVl 1 jy*\£ j*s^\ j Web Camera 

4j L»J> (^1 ^Sj . o yjK^fi J^LBj 4**A ^Jp j ^ y 2 .)l JaUiU! djLp 4«-<>3 jJl b^l ^j*$P ® j^3 * I 43 -b 3 j^v^aII Lo’fc 

I-LA ^—vAj^ ( ) ^*0 l ^j*i\***^* 6 4»*J 23 ^jp 6^bp ^^A 4*o^^\i^)^n 4.*Ja&ll o^^*/a.)l 

iajb -l>-lj jjJ Ju^s^mJ ^lalwwj J.Sw» ^Jp ( Pixel — J l-b>- e ^da 3 <^l j*ai)I ^L^Lt 

j »w»^^]| 4*^>b»*> ^^p |%« ^ * 3 y*^ ® ^^1 ® ^Jo (Pixels) 6 -La ^ ^l^l^ll ^JaaUI ^Ui 6 ^ y+ysiS I 

e-ill 100 ^^Ulj L>t-o 0.1 43 -b | J^IS" jl Ju^ub . 6 jj**aJl Ja>-( 3 Ju^UUl UjA 43^lj • SjJ-*aJl 4 j 

La ^Jp 4ia,tf,) ^JS" jP |tJw^wv3 jJ j^i' 4^JjLsi ^Jp oj^ysaJl 6 -La jP -Up jiU J yy 3-L*Jl 1-LA jl -LaL*J J3 . d 4 j jS^a aIsjsj 

<jj*b* 10 ^L*J ^xJlj . b^-o 10 43 -b ^>- 1 1 j-vslS* ^o SjjlSiL j . o jj^aJl Ju^IaJ ^-Ip (jT ^JjLiJl J 4Ja.B.> 20 

. 43*^o-P b^Lj^LJ^ ^P l^-yg ^%Jo Lo-UP Ojj^aJl ^ ^ * 0 JJ}^)^ 1 ^ 4j ^^ 3 4JaAj 

( j^L^L-t ( Jwo-*j ^ jt b-J-P Cjy^i • 43^1 L^Uq t j-ft Loj S3 Lo o ja] 3 J^a.211 Lo^ 

Jl>-( 3 ^ ^ j^SI 4^3>- 4 a%^o 4^*>-ua I j^l^JI oL ^-ip cJ^>" (j-° p j}^,rg.)l Jaa%%j . I ( ^easo 

wJ I ^ . 4— j t 4i^^jkl l^ ^ 43 Ua.) L a Jp 4«0 ^1 4-j ^*/3 l)1 ^ 

otjLiVl jj j a ^bil ^ai . iUl A 433 0 I 3 t j^l^Jl C-J15* jl J ojj^a}\ S 3 j3>- ^P j>-\ jA t ijlbfc J . JaA3 JL>-tj jjJ Ju3^«J 

^L»wvj^ ! Ul ^1 ^ 4 ^j y£* w3^ ^L?l ^AJa.) . l^Jl3*t^o imJ ^ 3 ! ^Jal 4 ^j ^S 3l 

^Jl^wwJ <—J j\j£ 4J>&3b I -LA 3-L^- ^J^Jj ^ 4Ja,tf,) L^! ^J-P Lg-L>c^vvO J ^ L^l ^P j **Si J J3 j).^,ra.)l 

^Lv^- ^Ijol J^3>- iJlp 63 J3>- 0 I 3 ^-oj ot ^olS' 0 I 5 " jUJl y^JU . ( ji jUjJl 0-L?»ts3 ^a^-Jl ^ l-b>- 

3l j I^LS* ^jisJ j . O-l^- ^xJl 4jj^tl]| 4^-vJ JuJLSj J Lg-3LXJ J^P Juwv^jJt 3 but jJ I j-A ^L-vJ CUp- . 43 -Ul Oli j^l 

. i%»>-L*Jl jjjj *Uj ^ j} ^ >^? .)l 

63 j JCa j JaLaUl ^Jp -bUxj ^£3l P jijy/3* jbp ^A ^-LaJI . ^j-UaJI jJjy/3!) La 43 j^ 3 l 3^! ^ jl ! ^Jlla^ll ^-A 

iJU jj^aJl 3 -Ip y~A> yP jP e3lp|j iJlill J^p- jj^aJl l-b>- 3 -Ip iaUUl I ^oliUl jlSCob jjib jisJj . 25" j^tAo ^P 




d*Uil yuij V jV SJ^ J *jj^ 25 iJU J£J jU?l Frame Per Sec SJLpJJ jUa^-l ^ ^Jlj FPS IjUa^-l 

. 4*a 3|^^ ^*S*I ^><-dl)l ^Ju,P3i (jlS* . 4.olitJl jj^aJl 3<Jp ^1 Jt 3<-\P 3 I J |^1^3 %Jj)»y3.)l JlLp 


^Xo ^ jJlj do till jJl Jjj)^/2l)li . jiy + alJl cJdM ^ jP- dl J^ol^jt ^jP 4&ta^ ^ojJl I J^IS" I jvil^Jl 433 Uj^ 

jjXi jJjy,/2“i iiU-A^ . . jJ ^Jp ^XP* J|l j j»pJl JL- jV 4-Jlp 4P j— a> yxi t.— « 1 ^ . 0-l>!j Oj^sP 4XP 

L a! 1>1 ^PfcP ^| od& ^ * d^l^dwvJl I ^ ^to^PdwO Dip 03^J^"I 4»Jlp d»*l ^\^l^Jl ^ ld&^ 43 jilj 03^5^1 ^lp 

<■•3 Ip '^mJ! §43 ^ L O jpS^ I ^^P J^UJl ^ ixywJ 4>L^^J ^^ L uiJl ^1 ^ 

J j*,<a!) ^JxwJ loj t goals' ^JlPdd j Cj j^uVt Jp jP-1 ^PPed £0 dd>to LowUa3 . ^£3l*Jl j-wo-SvJl Jp j*Jo oULJt JiSxJ SjjjliJl 

jj^ygJl ld>- ^ Cj^sP 30 J| JJ*PX$ . Co j^uVl J^P- ioUJl Bj j*p 30 Ju*> t ^ruslSvJl jt ^Xaj Idg3 

^xp- Lmo JJL jl <wPe*3 . j^S* j ^,p.i 1 oliLo j*pcp- Ulp dUSj . iJU 15 d*9 jJt jjAd Ji dJ j^u^M ^Jp j^SsJj iJU 

l>fcwO 0.3 3 j-\p- <U>-jUM jl J j^Pcit jJ ^Jp 63jP- ^1 t (loj) do j^u'ift Ot goals' h * jj jZj* Lo Id^J . 4 JL^>jI j Jug^vJ 

10 j j^pJl JpldJl 4P yso ^ UpjI J ^ j-*» Jl^s3j do JL)VI (Jp d^l jvsl^Jt 4^P ^jJl odA ^(jpdol 4 J . Juwv^j 

. ^JwL3 dwvsJ J 4JbU JJ**0 L^U 3 I 3 J 7 -WSO jj)^,P.)l cJL^jl (3 (Jp J ^sPPe-U 

jliU,.^ L i, O ^0^1 1 ^ I ^|p 43L>w i lj I ^Jp AJtp ^3toL> ^3 IS' y wJl ^ 

coLx^P 43d l3jLd>-l ^ oj t J*a\£ ^td>td>t Xp J->P3^ I jli I JJj . \Jj>- ^ilSvo Idfc J^SsJj . jj^pJl JlSJ J^wJ . td>- iSjli dip j*# 

. odw>- Vebcam ] ©3 jp- j&uj . iJlp d^J o3jpcj ^ 3 ep^UI ol j^15" <^JLpI j . U^l ii^p jl Sia^ S 3 jp- j 






y|ji£2l ^ 


Mice and Pointing Devices Laptop ^i1jui|ol1 d d/Lkll (13-5-13) 


jUl Jo3 4*dj a£L*jj jUJI jSI 4*dj d*~3>- jUl jl AoUl £jUl A*dj JIp- 3^1 Old>-j £0-j ! £jUl 

^gJaj ^ 0>l>ejdaJl ^jj^Up I 3.AP 4*<d5* LodPj 4d& ^Jp u Ad Id ^Jp y^bjj d>U^A>Vl ^Jp j^sdl 

! aJUI d>-l AaU^ Aj 3UI SjUJt j^P c— &U.^- jJ yySl\ £jUlj . Jj idS* ^Jp- 

£0 U^S <.aJ ^ oPcil y y~ySi}\ 0j^>- 1 )a* ,o ^Jp Od>-j JU>-3j jbg3>- ^j^odJl A>- ! TOUChp3.d "1 

^wdJl A^ . ^^jUM jj-^ll! 4^-U*- ^*>^111 jdjj^ dL dL) ^Jl c4.^jliM 0oUl! d>U*- ^J 

<J J y*£ j^jlil <• Touchpad 11 ^Ja*-* ^Jp dU*oj J jp^o dJl j . j^wwo ^Ja**> j*P A^w>j dU*o), ^|j3>doL 

^kJI o^ jljjVl ^ o^t U^l Touchpad-JI ^d) <. ^pUJI j j~<£3\ J Mouse -Jl Jd j cA*Jj oU^I 11* 

LwUl AaJJI . J ^ll ya d>blJa odP ^Jp yy^- [ OUChpai _Jl^ . 4***>Udl ^*>j)lll ^Jd ^ ^3 dUU: ^Jl^ ^*wwdJU 

d j).L/a.)l 4^*d ^Jp ^Jl (I Op- AA3 j cJj-J! a) y/2.G.A ) 0> UJa . TOUCh I^vwJj do I p ^2 j ^Jl 4^>- 

^0 dlLJaJl Ju>ju j . oUs.Ja.lU Jdd ^Jl yl jjJl Ap- jJ oUJaJl oJla O-^- . LoUj^iJl e^UaSVl y& A^l jJl j iJsiVl 

. . ^ ^ yw^^il J a»»o ^Jp dU o j £~\ mAJ^J ( ) ^^vwsJkl 33 ^fJl ^UJl ^ Ua3 1 

dU j£- jJa j^p di)3j 4 JUJI ^Jp £ jj^UaJI *oUj 15JI ^Jp jO>UJ ^d^dwo Jl^3^ll Bj^j^I ^Jl • Trackball _ 2 

jbg-U A^-L^al! jljjVl ^Jp laL/all j^P 4J| jUJ.1 j^jI^JI ^Jp IaOLJ jJ^I jld^pl hall 0 j^JJ 

.^fW>Ul 

A>- jljjl Jjo 63^3>- ^0 f«l £ y\$ £ jUp jJI jJJl £l>e-C A^dJ AxJa3 \ jStyA \ POlUt Stick "3 

ol^Ldl (Jj .aJLJI i^\1sj J^"h £ jUI J j^eJ di^oU IgooJJ .^j-^jlil j J^J J j^J-l ^ 40UUI ^JUill 

.^j-^jlil yA I J^aJII jdJ^il jd^Jl ^Ju,ra.a.» c AA02JI 

Ji>-t3 ya ( . . . aJpLL a)T — JoU^o — y yfyoS ') jJI ^lUl ^0 JloUco jJI aUjJ-I AdiJI ^ \ Touchscreen -4 

jJ ^p aJU ^ j^JJl aJ I d . ( . . . keyboard- y* jUj ) old jiaJl JL>-I Jb y& y* I j^l jJa^ ^IJL^O-I jjJb SdldJl 

^ j^Ja ^jJ^ A^*>Uo ^^1^ • • d^Lw«-Ao A^LJI 4^^ LwO ^^vw^JJl I yA ^3 U«w^S' I ^|p o^3U A«o^^f\.^J I 





USB input 


mic 


in 
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m ju-ii ^ ^u-i / jdAiAii jui 


y|>*2l <uIjJI >» y^iUI y Us $liil* JS* 


Touchpad 


Touchscreen 


Microphone Laptop (14-5-13) 


.. ( Mic In ) 

j J^l I Jb>ol o(JL>- j ^ oJL>-j 1*2 jI j. C-J JuVt j^P Lo J^ul jUJ jl ot ^»JL>tLwvj <UJa.2.)l ojl& 

j ji j J^sjj i*-kS Jflj j . l& J^P - j ot ^piUJkt j\ otkUxil j\ <1 \j Ju^B^vJ j Jb>ol ciJjivoj ^L^>bj ol Jb>ol ^JL^tLwvj 

L^jlp 4* jb j\ N ebcsnx 4^1^-ltaUI o < wJI>bj 4 ^j*c Lo| 


Micro Phone 






cJuj .. Jj^cil Jp Internal Speaker if ail oUj^JI 

2Jl>- <J j iJU-LUl olpj^wJl ojlA <J jJa.B.ll 

iiL-A J . 4 £> j^j La j-^-P jl C-iLo O j)»/a)l ^l*Jl ^ L^o^t>- J^P ^1 O j^Sl 

. o j^aU 4^Jail i)L*A LyOj! Cj 128 jl Co 24 jl C-o 16 O Oj j 5 " 


^Jliil 4^ ^J ^P ^ J^ail 43wLA . . 4 J ^woiDl c_^J.p| 4*iLJl (3 ^ c-^Lj^Jl IwLA 

jl^>- ^ja i jJ .. jJL- J5C.L ib^Jlj ^y^lj Ji^£j ^JLall <L>- ji Zjjjj JJLit J *liiail 

. . Ju lOJiLa cJLt5" JjL jl I j^l^Jl o £ ^ If-wLo JjL Ji . . iCw^ait 25" jJJl <w^wv^cj 


■ 


A V 










jl 4 »JoLjJ! JuL*>I ® 2 JI *1 ap SjI*p j ( ) — ) UL*>-I dicator 4*s j^all ol 

j . . ^Jliil A>- jJ J ^Jl ciLtaS" j . . <Lowo aaJpj jl 4^ia3 j\ JJLJo J^- JwUJ ^yaJ a) jJ cJ J 

: l^o j l^iJ bj Jl a$U>I JU* JO jlfi-t Jp ^yiaJ \^\ Jl 2iU>)fU Sj^r^t j ly** ^ 


Jp Jo; L/li Green jjJJL o*ld>1 lil 

Indicator Jy^\ ^djll 

f 

^ ^ j! cj*-^ 

( Sleep ) jj£Jl 

1 

<J AjI J 4-o 3 ^-oo<Jl *1 j^-5sJ! J^- jJ ^-wwgwsj! Ju^JCo 

( AC Adapter ) aa jdl jUJI 

2 

4jjUaJl <Jp J^*j 

( Battery Charge ) ijUaJI 

3 

£OJ J j'^' o' <J* J“^ 

( Power On ) SSUaJl 

4 

O^aJl jilt i?Ltj j J-o-P 

( HDD Activity ) ^JUaJI ^ yd 1 

5 

Small J,l Capital ^.^jlilia^jJ jjc 

( Caps Lock ) ti i^S(l 2JU- 

6 

1 A>- Ju^-flJ 

( Num Lock ) fli/il 5^ jJ 

7 

4-»^nA^<o i 4^wj q] U a>l ^ ■ J*Awj ^Jp ^J^Aj 

( WLAN ) iiOL-^l iSL^Jl 

8 

Jo^AO clj jj jlJl jl (Jp 

( Bluetooth ) jJJ! 

9 

iiU jlj (IEEE 802.11 jL~) flo^-L ^J^JI Jod; Jp Jjj 

SjSsJLu'i! a5wL JUa>I 

( WLAN ) iiOL^l K-dJl 

10 


Jj S^o^ail iS* yjjl j jLgJ^-l jJwU v *Jco i5 jS: js>- j j5sJ ^ j 3 j U ^ ^>-1 ao ol iilxA j j5sJ wb 


J I^S* 4-0 j-0 4-0 jjd\ ^L-wQ3 4 JLJI C JJ^/sll 


10 


B 


6 


3 
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gyjAAll Jl yU jJI 


yljikft^) <ulydl y^MiUlltyLtf ^BP 


*_Jp1 J Green j^-S 1 1 j Jl . . £~*jj iLi? j Jp Jad Saa^ jl JL UaJ as iL j*a)\ ol Ji J.I sip l*d? 

JJLiJ (Jp JjG pi Jiu LA A> Jidl SJJs Jl J £«JI JJLAJ J J-*iJ (Jp Jad ( *lue jJJl l^a.«j ,jj) I 
Blinking green \ ( iib-JJl J pk; j ) p^ , j cJli" lil ul . . LjlkJL dlUd; Jp Ja; pi J j ^SS\ 

oPL jJj.. Iaj^p J pjjl J o jj JJl J v_Judl ^pl J. J J" oULJI p p> 4jli Blinking Blue 
jls y> j~yo £ Jl ^apsi«wJ cLtj AjjUaJl (j JL ai ^Lu .. L« <ud?j pkxJj oLLI Jp Jaj lap jli RED 

.. J,l ^la^- IJj SjjUaJl i_a«..,io jJp Jad j^'ill J,l lfiJJ^*aJ id^vu JjjUadl 


^ oawl pi j c(Lithium - Ion ) (J^>l — ^ fij j^il CdUjUaJl jj I ^wL>-l J ^^til 4jjlkb 

tOLjUaJl jp ^ p-^l JJ ^ I jp jIJLaJ j cl^jJ ib>- jpj tiJlo ^1 ipjli C-JlS" j! cCJ! j ^1 J iJlSiol jp 

j pI^oIj tiJUJl ojl pM l^JU^- lf-pp p jisJ J tip- pUl Sj^p-'bh j tiJUJl t_iJl pM ^ ^xll ijliaJl CdlS ^p j 

. aI p *1 tCdl J*~*a ^1 jS>- 


wbo 


j^pciL ts jpj ( 4JU- jl jl jl jl jl jt ) Cells JP ip JP ijUaJt dijfc 
OwLwLJo ojl j^~ 4jjUa,Jl 6jU*yvJl jj ! 4jjUaJl ojl 4^31 4^LJa^ 4 J j&j 

^J^pcil jj J t 6 jO j Jyv2J 4j| . J jJa ^P Lo t 6 jO ~l*J C^p-J 

4jjUa,Jl Lo Jj<J ^Jup^wyy> ^ J t Ojl ^jL^P ^Jup^wJ Ojl j^cJJ jAJ 

! jlpcJb^U ijlkJt 


I 4r^%<y! ^JdLy*> ^ 6^ ^Jl d<A^ t t^JLwwJl 1 *■ - ^ ^ll I . ^jl3^ Jp ^ ^Jl 


iiU-A J oIpL- oji Jt^ju oUjUaj tiJJb«g3 ( ) ioldj^S^ iJ-iJ jj-b IfUp oAd J CdUjUaJl ! i>^ Ik Jl Owld^ 

Jt^o 1/ ( LGs^pl J 1 / ) oIpL* 10 iJU J ( HPs^pbU 4JU1 ijklaj ) oIpU 9 ilU j ( MSIjl^p J ) oUL 7 

J&J '• p?l j^^l j^aJI ! ^jJj^P Lk 4 jj U a»J U . 4 ^jU 4jwIaj (J^<-b 4i^l 4 pL-«j o-U. 

^ .Lk tiX^IU^bb^l 4 j2j 4 J 43 ^P 3w\^ j^-P 4 J l<Xft^. . bid! pwwo 3 <j^Si kJlp . . I^j L^J dl ^1,1 l^p-Lol ^sj jla w\JwO 4 j jlia.Jl p>-P 
(jCpL-a ^p-lj oIpL- oJli jp j-oUl jpi ijUaJl iJ^^yl Ip^a 4pziJ ^wlll dJ jJl pfcj p jJl ii^^Lw*>Vl 




J Until jJt M / i>UUil JlJtfl 
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gyjAAJI Jl yU jJI 


Uljiu2l ljt&£ <UljJI JA y$MiUI<uLd glUP 


J ( E4800 mAh ) 0 jwLfij 4jjUflj Uj^»X£>- I <Sj\jL ^\ /I jjjLga^ lA* AjjIao /q*P ^ o|* AXoJ^tJl 4 jj UflJl OjwL^fc 

J /al ^ j,^,^.)l ^p 3jJuJ! <t^>- ya ^jjjLgjL-t ^ otjAs (jjj L« j-u^JI (jjUJt ( ) oj JJL o jUaj j^»- V I 

. iulj^ivJl AjJUJI (Jp i^^ll jjJU e-U 


. 5pL- J£) ( jLdl «JLi ^LS SJb- j ) jJ\ (J-o jju 1^1 Jiipl j milli Ampere Hour J jUa^-l ^ ( mAh ) jls J j 


(Li-Ion) A> jUaJl £yj jl Ju^Lflj 1 4jjUaJl 


: 4 jjUaJJ ^ jJl *bL-$l*-Vl j^-P JJa: c_i/ * 


ar ^ai oUlsU J>- C /JUl j jt /VI jai J^l i*-b /V ijUaJI dll^J A*iU)lj UU)I a/UJ jl / UisU -1 

. J^P <wJ^I L y^i 6 jy^ OJ^J JS^Ip j/ Jl*j>-I c B jdS ^ y*jJ A*ili jl /I ^P ^y^- 1^3 ^/Ij 

jj )a« »,ra* <iiJl LgXaj jJg j ^ jJxwJl J/2JI Ju^la* viJJJJ c Aj jUaJl ^lj *LiLjJl p/a**» ^lj /5* 4jl Uj ^LiLjJl /***» -2 

. JjLw*>V j a/p ^ j**> j^s jj jj )a* «,ra* dJjJ ^ gil . . j^>-V jlga>- v— . aIi^- L*Jaj fn+f6 

yyfi c-iLoj a/j • • ® j>-l oUL/aJ ^AJJ t c Jl ola*jL*a oJLP j AjV-j ^£jJl sljj OwIp JuJL£ -3 

- / ^y*>U - A*jUa - j^>Vi jl jb>- HDDJ^Ij C^S lil Uajl J c ?APy*«j ^gr.) ^oj Uaj till J jAj Ijjfc JS wL*jj Ax^wj 

. 4j jUa.Jl ciXLgAwwj ii jlg->- ^u3 cJ J^~ ^ I c 


^iJl (j_ A ! C. > 4jjUaJl j| Ji>-V^ c w\_jwL>- olj>c3 jil Uli^l jj ! iS^jUaj ^LLLgAvsJ ^-^Jl jl^>" aJ^P -4 

. . (. / jj <—A3 yj V SSUaJl jV c <-J y e^^Jl y 


^1 2JU» J lgi*>lpl I JD . . AjjlkJl y cill^Lwvj 


A>- jlAo Jj^JJ ApL*J| iw JJnII c.^- ^lll gjal J-J|“5 


■W! 


J oLL^al jjj 1^. JLyaJb oLLval jil j c 4jjUaJL) JbJutJl ^^P li jl^>JLJ SJL5LI olival/l ! oli^aljil -6 

. 2^)l*ilj 

& y /Jl IJJ c a) j>- 6j^a>-l y& ^.L^t^j jJl Jl jJa j JJaj 4 jV <. AjjUaJl cJ-LgAvvo ^ y /Jl j WirGlGSS ^y}y \ / 1 "7 


. Aol Jj>cJU^I ~L*j 




jlibo JaJLL dJjojUaj £jU C*uS" jJ c otJL>- j c^aJbS t ! i>jUaJl *(JIpI Jill 3jl 3jl I -8 

. . l^Lo^eJo 4jjUa«Jl 4jjUaJl ^Jp 3jl L*-Ja c 4J-Ua£ 4jjI 

j^JU I oUjUaj j-op illbj ( Jp jpLj ^ ^>-Vt ^ 

ciUS j\S \ C -LS" ijUaJl i y>e-*Z> 3.alpj Ju, c JloISnJL SjjUaJl ^ y£ <wU^- "1 
. ^l^Jb 4j 4jjUaJl Ujup ojl j^gJJ ^*131 ji 4 j jU-lJI ^ sjja j -2 


23 1>- 4j jliaJl jj-vOb (JflS 4rO*%»>l 4*i 4 jV X) 50 ” 2 2jjUaJl ^*a^> 2-Lji? 3 jbl) 2jjUaJl J -3 

42 VI ^jS>z*Zj ^\j U 6 JiS"j *>48 XaJLi ^\j 4j j2x*La >411 j3 4 jI 3 4>-bwv-o -ULjJ £*Ij 4^jT dulS* 

jlSCo dUS jjisj jlj . . %8 bJ !41 -i2ij ^tj '4 1 Sj OjLy^ V ^rw*j>j *>bu 54 li 142* b>eJ^ ^3 ^isJ 
jj^ iLji? ol j^-il 4jjUaJl ^-^P Ju>ai.i> |>Ip JlSwjj . 5 - 2 3jl ^>* *>"jS objUaJl j\ 4p-*)bJl JdU Zj\j 


.BjLwmJI j^-Li doU 4 pL*> La 3-ii l^>c^ Jubaa j <»^jVI 3 j-o-U 4jjUaJl -Up -4 


. 4*^2J2^c+A 4^wc U^bjllaj 3JlP ^Jp 4«Jlp 4»*^wc 4j J Ua. 4 A^cJUa> 1 ^Jwya.tfj -5 


. J/'P 3-\X ^-\P J^P 4jjUa.Jl 

U*>b>- 6 j Jw^l JJLU» olpl—*> Jl 3 . . b^bL-( ^Jp <w-wvPcj jol 3 jO 4 j jUaj ( JlS\J -V 

. . iL^al oIpL- Jl iJj>* 12 Jtj . Jw^l j^ 5 JJLi oIpL- Jl b*>b>- 9 j . 4 pL-*> 


! objUaJl JP Ob jJL^'S' 

jw>I 1000 (jjLvj SpLJI J jw>1 1 JS' . . 3pL- jw»I Ja (mAH milli ampere hours) y*j ^jUaJI ^JJU- jl^ -1 

4j jUa.-U ccJbll ^ ^Jp . .I^Jp ^>6^11 -L^>cJJ ^Lww« jl 4^J-s^Vl (^jjUaJl 43Ua) • • • ^pb^Jl 

4pL-*> 15 o-U> 100 1500 I^.t.s.mj 

U\Jo) Jl JJ ^ j 3 jj^ 800-500 objUaJI ^JU>1 -2 

^ JjjUaJt jJ V jA>-l — ^tJlJl j ^-o^lSsJl objUaJ 4^jJb ? (^ j^>-l 3 l^-J^aj) J 4jjUaj j-U 3^1 p| JlA -3 

. { j i al£‘ La^jjwU 3^ Ip I ojUp iL*> 





gdjAiil Jl ulAjJI 


JIAmJI Mk\ jJfi JtfUJ / Jl^tl 


Positive: Sometimes connected 


Thermistor: Typtealy KTC, lOKOmi. 
connected to ground 

Clock: Clock and Data are combined 

in one single wire system 

Data: Exchange of (kit data in 

zeros [0| and onee(1) 

Switch: Optional, normally off, turned | 
on by connecting to ground 


+ Contract 


Negative 

Electrode 


Separator 


Positive 

Electrode 


, Cover plate 


• Contract 


ve: Or Ground 




Construction of an eneloop battery 


Please Note 

When Buying A. 
Replacement La ptop Batt< 


try 


Carefully compare your 
original battery against 
the new one! Always 
check the speos! 


Compare The Specifications 


Check The Shape 

Check The Mounts 

Check The Part # and Voltage 
Check The Connection 


Please make sure that your BATTERY PART NUMBER or LAPTOP MODEL 
is listed on the COMPATIBILITY list before making a purchase. 





(Shipper\ Adapter laptop) J^oll (19-5-13) 


jLj cJ ji 240 100 ^ja Ls) $$ ji\ jLill ^^xi» jl <J 


Laptop J ji ^ wo^Jl ^i)l^ • • ^ o j *ux) ^ 20 ^1 10 ^ja 

(J jJ j^w^JnJ) JlS'Lw^ oj>u) jws^I j dJ ^iii ^ uaJi ^ y +j£j (j! ^j^L^Jl <-Up ^jSJ 


. . ^UJl l5C ^1 y J Power Supply SSlkJt a J ^p iJT 4 ~l> j^UJt I i* j Laptop 



K3 

X 

E 

D M 

B U T P 

Tip Letter 

Outer (mm) 

Inner (mm} 

Tip ( a gth 

Supported Laptop / Netbook Manufacturers 

K3 

7.4 

06 

12 

Dell f HP 

X 

7 9 

09 

12 

IBM / Lenovo 

E 

6.5 

1,4 

12 

Panasonic / Samsung / Sony 

D 

6.3 

3 

12 

Acer / Asus / Compaq / HR 

M 

5.5 

2 5 

12 

Acer / Asu$ t Clevo i Compaq t Fijilsu / Gateway / 

Hitachi / HP / IBM / MSI i NEC / Panasonic / Samsung 
t Sharp / Toshiba 

B 

5.5 

2.1 

12 

Acer / Compaq / Gateway / Hitachi / 1 DM / NEC / 

Sharp / Toshiba / Twinhead 

U 

5.5 

1.7 

12 

Acer 

T 

4.75 

1.7 

12 

Acer / Asus / Clevo / Compaq / HP 

P 

2.35 

07 

12 

Aslis 











.. 4j Lai .. 4^Ls^Vl y^\yJ»}\ j^p o*b& 

J J-t^ ^11 ^ J-o ^Jl Jil y Cy* *b ^ o*b*b>- ^LjLlaj jl j^-Li jSi AJPJ Juo y* J^J vlodel »' -2 

. ixji\ ijiuji .\ ^uji 

jl ^laiwMj ^p-LiJl jl J jpx. il jl L&j ; ^p-LtJl jl J ^cil Jl ^^*JI *Lj^^Jl ^ J^IjJI $$ Jil jLjJI "3 

.. cJy 240 Jl 100 ^ U vj^J' v^J' <>• SjVi ^ Jdl jUl Ju2i^ 

. . JjjJl J 2.1~.^- Jii j . JjjJI J c^jU IJ-A ( iJL ol>- jil ^ j>) ^ ji -4 

: J^Vl j^LiJl iLlku jj£s jl ^LiJI Jp Current jLdl jl Voltage -5 

Jp iJ^-lwlJl *I^>-Vlj ^Ja.2.)l Jp j Jl Jj^> jUaaJI jl B^UjJl jwl2jj. . ^/g.ab -bj^ <Uvj2j ‘-^■£>sD 

c—iljj j^-LtJl jLjSj <^l j^"l JL* y^La j o'V Li- 1 J / jL*^l Lai . <■ o ^2Jl ^aLI 


\ c 3 ! jLJl ^lj ISj J . Jal^JL SjjUaJl i y>zJ* jJ J-*-^j ij&j . . jL^J-l La ^ja.2.11 

l^JP ^b^ La^ £^np! ^1 . J-^Vl J^LtJl Jp 4-l^c.wwa Jl ^j)*/2tfll jLJl 4 +**^ cLLL^.T.^o ^1j jL^J-l 4l^*vLa iii-bP 

j^-LtJl ^a SjbUala c^UaiVl jl U^p jOl lil a]£ l*b& . ^k2Jl q&*\ 2Jjo j jJI Bjl ^J-l y jl^l 

^y\j j^-5sJl jLjJl oJLp- J = Ampere (A) jw>^U ^UJI oIj^j U .. SJU-IjJI ^kaJI^LWj 




Jp jl5 j Voltage ji*JL| Jy ^LS sjl^j = Volt (V) cJji j. Current 

j! oV y>dl cJLp! J 4^J j Watt (W) Ol j UL^I c r ^)ot jJI Electric power j-LS 



.90 W ^ j^UJt 

6^^^ ^Jp Jjb ^JwJl <-Up 4jjUa«JJ 4.*.<.«/a. 1 i 45* ^-JwJl 4 j jILlJI J ^Ptll ^1 JP-Ltl) 4 ^C*s4lLI 45* tJl “6 

iJLjwaJt j^-LtJl jl 4jjUaJli. 4 jjj 5* iibjfej 4*lw2 •• SjjUaj jl jy>-Li .. 4*j?B)l y*S>j ^_£-Uj 



ojwb j ^y& *1 yiJl wUp 2Lqu»jl 23I jl S^jUaJl j^p jjUjj j! ^ylt j ^iU^- U SjjUaJl Ul 


4*JL*J! o ^ ^ |^5* 4*v«? 4 j j Lfc^ » j| 

Laptop computer battery 






6 ^ $'jA J jJ il <j hjk J^SsJj ^jCpL*> Jl j-^-U Lo Jjfe J iolp Owb>-l jilt <wJlpl 


• JSI J <y>*J5JI Ju^ l*** j Fast Charge ^ 

t \ 

(Expansion Buses and Ports laptop) J 21 *il 1 IkLiJl ( 20 - 5 - 13 ) 

>■ 


y jj cJ j— i ^ j. J--yaii)b iJliJl jJ L*byi -L> ihjiaJI oyp-'il I *_JLp! Jb^jJ IgJLjis -Up yo yJljibll 

! Lal-i>sU-al La j £\ j l^l 


. iJliJl eU>- ji\ (J J-ws^ajulL o- jJj y J3j ( USB ) ^LxJl y.- *- L — ~ Jl ySLJl J-Ua -1 
400 j J y J iibil y&1 ^ ja j ( IEEE 1394 ) J\ iLINK_a ^ y ( Fire Wire ) JLiu -2 
800) iJliil Jcub^ 800 JJ v JiJISp^- J^”( bl394)^ ( ^-^JJI j ylsJI JJLl J j J cj U-. 

. ( Mbps 

J J^^iJLLp- -yi y jb^CVGA - HDML - DVI - S-Video(TV out) ) SJ-Lill iiLo -3 
Video ) jj-ua)I kSV jl ( TV Tuner ) UaJ j : ( TV In ) ^>jla)I kl&JI Jlau k2i . iJLJI #Jb- yi 


'UJ! ^ jj| j ■ ‘wUasJI C->I yjsJl JL - au-I y ^>-Ua)I y y LLJl y La ^y? jp 4jby? jp j ( ilj) J 


^oLjj _S" ^aLjj ^l-u>tUaL y y«-«^JI 5— - l—S yp La j y.LJL j <J y y~-*tS 5— - LU yp ^>-ua)1 

Jiu-a o yLS" 451 ^ku-; IJD JUdl IJLa l$J yyu j^p Lib- syp-^l ^JL* jiD ( Inter Video Win DVR ) 


. PCMCIA j\ FireWire J\ USB jLi-a JjJ? jp y 






y JJj c-£>bM j\ CJ J^y b JLvaJ^J ciUi j y c-£>bM cii-L%*> Jw^ jJ • ( RJ 11 ) ^3 jil "4 

. ( C*J Jb)fb JL^all jj*b IaJp oLw^liJl <Jbjbu*>l j JL* j! jl^>- y Ji>- L& ) oL^Ul Jb£u*l j JL* jls' 

^jL)l 43 ji? j J jbg^sj JjVl 43 jip iaJ^> Li-LJl J 4^^Jt JuS* jl LiL* Ju^ • ( RJ 45 ) 4^*iJl o ^ jJ&a -5 

• oL& 4 Ja.tf.) ( j-ulj ) ^j^ll ^li^^el*-*! ^* 5*1 3 ^^^ 4 Jl^ ^ jl^> 6 J 

JL23 I 43^3 CjLjIDI y} j ! (IEE 1284) j\ (PoXcIIIgI ) j\ ( LPT ) 4juLDI JjLo -6 

obuUaJl L*>cj! dJJJJ ( jw23 LbL* ) ioji 4julk)l j^S\J j! ^L^ LbaJ j 4^jUaJJ obLJl JJb ^Jajl Ju Jl J*Lo 

USB Jl Jtpjj SbjJJ obolkll ^jpl jli ^kJb J ( USB 3.0 ) jLw*>n J*a* J USB Jt 1L* ^jl^j jJI 
dJ jz j'S’ 0^1 C-Svj jl j =Ll, <u^jLM ^JUil *^>- ^ I sjLjJl ^ ^A>b^wj ! ( PS/2 ) ojUl «X*L*3 ~*7 

. JL J I J. j* .J j iL jJ-l J 

LwjLJI oljUll ^) ILL- jtf J ( IOIOI ) _, Ll! L ^. J : (Serial ) jl ( COM ) J~JlJI JUdl -8 
4J JJLl! &s- j**> j L L^i j*j-G ^3 cJi j 4 ^j^» b 1»»j i jJp j*}\ Sj^>-I j olLLJt j jjl ^-a*- Lai! jj j»;^JL 

. Fire Wire j USB JL LjLL> L>k 

4 L^L Lli : ( Line in ) j ( Microphone In ) ^>ail j y j ^J-' j ( Headphone Out ) ^1 ^!l JLL» -9 

j^4l jl a (J -li j j^J ^^41 Jjji? j^ 1 O ^—aJl islSJl j JjL^e- L^-jli-l oIpJj-JI j ^JaiwJ 

*hj° if l 5-^' j ( Line in ) juL» JLa LlI o j^aJI i?l2J^ J j^J.L j yj JL* y> j J! 'i c^j ( Mic In ) 

jl^i-L ^p-LJl J^jI jJI j ^L^sOl jLJl y> ji : (Power Connector ) J\ ( DC In ) J.I jLJI JLiu -10 



Laptop Power Supply 





Personal Computer Memory Card International Association jl^-l j:( PCMCIA ) 1L* -12 


l j Jl ^lAL ^1 jbb ^ j * ^"ijUi olSUa; i*\ yii ( Card Reader ) oliUaJl -11 

) 4jIasaI ^ J ^ JL j ^Jjl c~v» jl j\ o jLi I y& olsUaJ! <Zj\j jIS ^ lg*»A J j ^^Jl I »— ■.«,<..>■ j <Up»j J l 

j SM j SD j Microdrive j CF olslkJI l y. « j'lJdl olSU* ^ ^1 jl Iji. jtf jl *>&> ( El in 5 

. Ia jj* j Pen Drive j xD j MS j MMC 


-S' j ^wp^^JL oj Jl j>-I J j Sj ( Expansion Slot ) _> ^ ^ J -G j 

) <L«*«<> c-j J iJ JjJj ojLipI j(g»M J I g a J JaiV j\ £-j\ yt J <u^L«<> jUl 4^»jJl o £ 

Ia SaIp ^Jl cJ y y.yS \] I jlg^L 4 aL^ JJ Lo As-y^- <LLj?^f LJ <Ll >— ■.^'>- . jJ ^~^SJ)I J 4 — L>- IjJI ( 

Jl S^-li-l jji <LiUjl JLsUa (6 j»>- J) 4 Jl J*aj Ia 4iLj>l 4 JUII Jw*< Jp .SjULU 

j*- j eSATA j WII cASlk >j <.i*x>ca olSU* *ljJlj c firewire 3iU>l bl^g^o dbiCw . J^aiu ^jU- IjSJa s-l^i 

dJLjJL>JbJL^ yn^ j/u .. Express Card ja J*aJI Jihll Ula jJu .jJUaj .. SJi ) =J1 Jibil 

j yy£l\ JJa J IJa jJ- jl jbibwjPCMCIA b^i J\ Express Card b>^i y* Ja . . . bU>y\ j Juy 1>j up 

iaJbii iiL* j! js- jJl 4^-bll c->lAtis ^ Ip 1 ^w»^l olSUaj . u^Jj J j.^ell 

. i-JJaJ) JLp \j_Lp 


5JLLS ^ Express Card 5^ ,oU«3 MM54 & 34 ja Ip^J, I j^J-l : Express Card ( _ r o J w5'l SSUaj jl 
SSUaj .JbJLbxJI (_J J > jl ( jA- (_J y jA Ig C « a* ( j^*j 1^*1 ILaj t iot-pluggable ^ y«>Jl jiU 
JSw Ja (34 / l _ r o J ^i'l ^ JLbil ^JU 34 J J^-^lIj b>~*\ j ^Ju 54 ^LS j>- jli-l *.-jA £* yt ExpressCard / 54 




J'jU- l/V PCMCIA a3U* Bandwidth £jJ\ ^ I d~?- ^ Express Card olSU* jl .L 

Express Card aili* J ^st j j* jujuJI . a^-Lidl oljLil ^ USB 2.0 j PCI Express ^ JS 

Toughbooks . Gateway notebooks ‘ Acer Aspire . Panasonic’s Jju c a^> J / 54 


\ 


85$ mm ► 

PCMCIA /PC Card 





VO 




[ 

! 

i 


^ 54 mm ► 


* 54 mm ► 


<— 34 mm ► 


Standard Maximum Theoretical Throughput 

PC Card using 16-bit bus 160 Mbps 

CardBus PC Card using PCI bus 1056 Mbps 
ExpressCard using USB 2.0 bus 1Mbps 

ExpressCard using PCIe bus 2.5 Gbps 







j\ *dUUI 'jj d~>- . '&j~ Jl j* J y il?- <u^> ladl IJU : Security Luck Slot JLiu -13 

.. JUjUaJl Jp ^S(l ci >JI C-JS *J fsrf&ti Jp J^sai 



w 






oJjb j-\P 0 j£>-l *iib»o iilXAj 4J ^o^eit Ol jJ ^wO-SsJl i_Jp| ^Jp 0 ji JiUit o*L& 


USB 





Power Gigabit Ethernet Headphones Microphone 


Smart Bay 


Smart Bay 
Lock/ Release 
Button 


Express Card 


Security Lock Slot 


r 


L 


3 C 


7-in-l Media Card Reader 


HDMI USB Firewire B 


Lan Port 


USB 2.0 Ports x 2 ,E ~ E Express Card Slot 

1394 



VGA 

Port 


HDMI 


Card Reader 





Power n VGA Port 


Card Slot USB F>o«~t 


ExpressCard/34 

Headphone 

Jack 


■ T T HF - 

I Jack 


V 


USB 

Port 


Kensington Lock 


Ethernet 

Port 


(Docking Station Laptop ) J*oaJ1 iqAII Jo* (21-5-13) 


4*3 JjljwO 43L3^L> C Li ‘LoU 43 UaJJ jS«/3a j3 J <• cJ jJ L g*Jp o Jpl3 J^P ©jLp 

43 IS* Jt*P olla^ -b >- jj ^ c (Jjt 4*£o jl ciUJJ oUa^- Lo J jL^>- J <• jL^>eiJ 


y yy*S^)\ 3^>- (J ^oPeil iijLg3>- J 4Ja>cil 0*L& yo J-sP *LiJj s^Jj jJ (J jLgjL-t ^ 0j^*i <jl jfr j ^ 6j^3>-Vl 


J ^y^ ^ jL^jL-li o jJLya^ SJa^ei 41,.^^/a^ (^L> ( Ultra-Portable ) 

j SiwtJJ wliwo J ^3 j-o-U wliwo J <LiLtJJ JJ&a j iuliaJl JjLo j wliLo J iiLo (jy>sl£ ik^eil Ul j c ilape^JU Jli*o 

£)l -L*j 4ia> 4J yfam J jLg*M t 4JUa)l 43l ^ 4 j jll j3*^f I 43l jL^jL- J JCmA 


\jz>jsy*+> ^rdSsJl jj ^ oUa^til oJift j*a*j j Docking Station Sia^til oJi* <^JIp ^ ^ 

j y**~}\ iJlp j jil ll j <LiLi j <LUp jil 431*3} *LJjLS Li ollapcit oJjfc j i*jUaU wliwo j B 

jit j jSsj j Sia^eil ^Jp J j»opJkl y Ja2i UJU- j Lj5" j-wjUiL cL^JU <J Lg^-yaJ j! ciixSvoj oUa^til oJlA JlLo 


. Replicator : ^ j USB y*J^y( Docking Station ) Ju^JI ik* jp JjJu *} U j j L^^ 







i2 ij j JJLJl ^dS" <*u*S" lili. (^1 jp j\*£ 5.4 _J 1,4) c-JUJl <J ^j \ Ju J jjj jl 

4jj^ ^ 45* J jilpl Uj^ c— ^ idL*»a 4 b L^* ^Ja^wvJ dJ-Jp IdP ^ i— ^jp d*Pc«J jt 

ji ^ 

4ijLl£ 4 j1p%j Lo y^S* ^ 25 " jSi ^»Ip J o j ff 10 jp idLtj 4 ^SnJ j>- 800 


4^ ^15" -3 4jjLd ^ 12 jp 4 ^>L^j ^jA sblct Notebook -J! ^1 ^j\ iilx^ ^ L^LLspI 


. 4*Jj2J ^ ^1 j&-j\*S 3 Jjjj 0j^>-Vt jl i£j\ 4^%vjJU J . 4jLS" 

t \ 

Laptop Types J**ol1 p^uo^JI ^l^i (7-13) 

llgXs ^^Jlj ol ^w»^Jl {jA # j^iS ^1 aptOJ <J ^<*^sll j ^^*£1) J-.UI ^l-l^sivul Ji£ ^ j <L*b ^Jl jJ ja j 


Full-size Laptop - Mini Laptop - Notebook - Tablet PC - Ultra-mobile PC - Handheld PC - 

Rugged - Ultrabook 


£-L& Si »^LL p ^sJl Oijl lil . . ^1 ^j'Vl s-L& ^ j*zi « y>-\ I*aa cJ £*“ ^ 

... Ig^jo £l I 



iwi^^> 01 j .. j c.) LP* ? I ^it ^ ^al.T.^ 4 J^»^b1I cjI < wJu^ ^1 ^ji ■ ^~ Ij^>- o w'IS" j** 

.. SJj^sil ol^S^w*^)! ^o l^sb^Js J^Sailj C^lS - j«iJl eJlA J^Ssil <1)^H 

V'j^-1 J^i! ^ : (United States S^^Sfl sj^II ol/il jJl J ) Apple JJ S—S - -1 

MacBook . MacBook Air . MacBook Pro 
: Irj&r % J <y '■ (Taiwan jl^l; J ) Acer ^tMj t ^ 

TravelMate . Extensa . Aspire . Chromebook 
ROG . Asus Eee . Zenbook l^^-l J^I ^ : (Taiwan jl^UJ ) ASUS Jp-W I A ^ jSi —3 

J^ail ^ : (United States SX^Sflsju^l oL^I jJI J ) DELL S—S - ^ -4 

Inspiron . Latitude . Precision . Studio . Vostro . XPS . Studio XPS . 

Alienware 




. HP Spectre . HP Envy . Pavilion . HP Omnibook . HP Elitebook . Probook 

HP Stream . HP Compaq 
J^ail y : (China jwaJl J ) Lenovo (IBM) yJ 4_s" y -6 


Lenovo Yoga pro . ThinkPad (X - W -T -U- Y -Z) . IdeaPad . 3000 series 

J^ail y : (Japan jUUI J ) Toshiba Ly y a—S - y -7 


Satellite . Portege . Tecra . Chromebook . Dynabook . Qosmio . Libretto . 

gouden 

VAIO Series . VAIOFit . VAIO : y : (Japan jlAJlJ) Sony jy. 2S y -8 

Dou 

Xnote . X-S - P-E-R : y :(South Korea yyU Ijy J ) LG y- Jl IS y -9 

: J-vail y : (South Korea iyi-l J ) Samsung ^ i_S" y -10 

. ATIV Book . Sens . Series . Chromebook 
LifeBook . Stylistic : J^ail y : (Japan jLUl J ) Fujitsu y-y- y 4 _s" y -11 


P35W . P25X . U2442F :lyy>-1yai1 y : (Taiwan jl y J ) Gigabyte cyy*- «S y -12 


Ai<.«i«/lll ^aJI Aa L* * ^ 1 ^1 y I 4P 1 ^ 1 ^ j . . I ^ i ^ aJ ^Q i' ^ &LI Ol^) ^ % 4 ^U Aa»w«A^I A I ; 0-\A 

. L £ U ■■ J l * <1^ 1 1 

Removal and installation laptop >i>,i iq^iH ^j(8-13) 


? dU JJ 4 j jJJall O I -1*1 1 ^ Loj 4jLyaJ ^Lo j oLwwoL o jXo jl y> ^wo-SsJl <wy^5 " jJj dlfiJ 


. . jj y> j dta Ju^ jliail jA Lo Si o jSi l*Jl Owl?*- jJl Jda&> dUJJ 


Lgl5* j^SvJj l^wyL*aJj lilSwl < w w^j dl)i j .. SJ ol y j-sydvJl JlS' dl&) ^wi^ jl wb >- jj ^ LoU 

«-] ^ yd wS* y J ud ^wL ^J o ^gSO J . . ! y cd yj dl^ ^Jo ^yJl 4*wiwvwLwd ! 4j2j ^IsJi ^jyLC 

iwwS^ yj ddl <w< rfLS* ^JjCo ojl-L^jj ( l JajL/g|) ^ jit J j>-wl)t dLlp Lo ( jj-Li) J yo^cil 





Jl yU jJI 




4j I w\j L. . C ctUl ji *AS*Ij L^t^yP^ . . ^ ^ yw^^ll yJLXd A*»A^* y ^^[1 

^ .. Power Supply j^UJl J-vai f ^25 J J^ll jj ~<£ 31 j* iul^SOl SSUaJt J^ai V jl ^ -1 

.. IgJL sAflj ^^>-1 o%lS* z j JiS'hJL ^ jij 

(jjijLo jl Jyi2Jt l^Jl>cj ^ j*a j# 4j| Ji>-^> ^l)lj li <uJiil oLJ^SsJl J^j j-b 4jjUaJl cil-A> ^2i jVl ~2 


oly ^-JL pI j jt> ^JUI Cover Bottom all »UaJJl ^ jl dLL dUi j RAM ^»l jJl s ^IJDI did j^l -3 

^pl^l iJb-A dJlS* lit ^il . . V jl ( ja\~*a) ^pIj^j *UajJl (Jjfc CUJu Jb J . . S ^\jS\ <&£■ Js >- jj j Ja^y jJt SJ 

! \^ 4J 0 ^ ^iJJS *bu . . ^UajJl ^pI jOt ^LA« jl 










(1 ISl U .. <b ^U-^UaP <ujJ UUJl jis - li! lift .. Hard Disk UUaJl dLL ^ j^l -4 

^2J g»UajJl ^JsJ 45sAj ^ Jj>-I j j|^wwo wJl*Jl j . . ^ibLl jJl ^UslxJI IS) LJ-O *UaP iJbjfc 

SJ h/g)| jjl)l j>\> 




Jt \ jJI o_io jl oly j~<^Jl i_JLp1 Jj Optical Drive ^lySlI ^ y* dli j^l -5 

! 4^4) ^ ^2jj. • il i«^P »— aliM ^ 
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^ y^U!<uLd 


( j^LwXl ) *1 jOI JlS' ^Laj j&>j • • ^ - jit Main Cover jJt ^Ua^JI ^sjzj ^ j^> jVl _ 6 

41~La ( ^oLwo) ^^P-1^ 8 (jl 4 U f'UajJt Ijjfc >X>- JJJ . . 4>tX$ LJJlS -1 *j ^ . . *UajJl I Jj& ^P- o£ j>- jit 

L**^ Lj^2j ^-AXd .. ^iwJt J^Uail jl 4jjUaJt JuL*>l ^p(^j iib-A wbj .. Lover ^LLaJI l*L& ^p 

.. ^UaJLlt £l*oj |%J.. Wj 


Si jll Indicator Cover s ^kJJ dli *^1 cij~- £->■ . . y y« ^yi*Jl *yU J 1 J 2 ^ 0 ^' -7 

s.Xa i_w<Ui-t |» jo <uij l$5o (3 >— aI^-j .. SmmLwJI ylall a>- ji <3 y 

. . lyCL p pcs Led oiyi.y.ij cj^L\S SJj^Jkl otjjjj^isJt <^JLp( J o 








Jl yU jJI 





JUmJI jJi U*J / Jlif I 


y|>*2l u*ft$ <uUJI >» y^iUliuLtf ^fiUP* 
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. fi\ b- jill Jl Led SJjdsJI ol J-d j LCD ribbon cable SdUJl J-d ^ ^yi j^l -9 


SJLj^Jl SSUaJI jj J~£ ^y j ^Jlill b- ji <zJ- I Cover Case jjuJ. 1 *lkiJI dli ^ yi dUli -u> -10 

. Touchpad cable (SjUji) h~y J-d ^yj power button board cable jj) 




g-UaJLil (J ^«Lvll J5"bJl Jju top COV6F s-UaJill ^ viJJli *bu -11 

. 4,« .,(^11 »l^>-*^ll (J s-UajJl s_LLs <LJL*p (J (jJJ! d j ~~ />Ul 4«la? 



. Speakers o j^a Jl ol -:iJbJI SJl>-IjJI oU ^£ 11 ^^LJI AkiJI Ja^%" <-i j- 

Wireless card iSLi 5SUaj - . Cooling fan jbjdl 5s-jy> - Power Board iilkJi (o^) 

Motherboard .Audio board o^yaJI (o^) - CMOS ijlk - 



.. e-i^ -b^J tiJlA; *JL)lj Sjj-M <^U kfe 




j j£j iSUaJl (o j£) jl ^ . . O oIj^voj f'lJjlj. . S joL^aJl cJ hjfc Ul -12 

dLLJl ^Jvs^23 ^fm) ^■^Lp'l^wvJJ c< p 1 i Vm A itf.) o) AP'|^»wJ! Vm AiA> 1 dUl<2 i-L*j ,^»vJ I j^J I 

4j ^p| jOI clLl> ciUlSj. . SSUaJl i>- jJ Ju*aa> dUlS wbu ^^2^ 4>-jJJl ^1 <C*o Ju^jit 


power 



\ • 


■ ' MCOMftl U 1 Ma 



NN 1 
c I 


•JJIB 



■j- 'i»fi 


s»?*g 


— 

__ 






... Express Card JLau dU* ^ j^fl -13 










JUmJI toil jif M / griJMhAil Jlttl 


y|>*2l <ul jJI >» y^MiUI yLd JB* 


dLi> ^ ja> u j**» d *.y>~ . . Fan CPU ^JL*il 4^j ^ ^ ^ ^-1 ^1 (jVI -14 
ciJj^- J^> j-b ciJJtS j. . . CPU ^Ixil ciXflj ^ ciJJtS -buj . SJj^wvj 4PjJu ^ j2J <u!p <o j>- jit ^p( jJt 

- ^ 4^-LwJt <^>j\jl£> ^P ^JUlt ^ j$ d^lit 


^ ^iLLj ^2S .. .Wireless Mini-Card ^^IjJI dLL^J ^jJUJt ^1 Jt jVI -13 

. 4 J j^wwj ciiilS Jju *£>j}j O j^JJ 4ldll ^pl jJl <Lb *J. O jiUJ CJ^K ^ jit ^ ^j^LoV t 








< « ■ 


4 4 >- ... 


Wf V 


Rt 


5* 


feJ-i 




H 




. . • 


CV 




« : ' 












Jl yx Ju/ dLi Vjl . . Motherboard ft\ a^^UI dLi ^ iJ ^ J&j j^l -14 

^p- 1 jJI ^yu ^ ^J. . l^Ssij ^ ji5 SJ y* cJ^k>\£ j\ Oj j5* ^1 wb>-l jj ^wIp J^bJU ^ jiJ ^ FAN jil 

.. SJ^-wwj i>-^Dl cibj ((j^Lwo) j>" 4 (jt 2 ^ Ji) i>- jU iwiil 


wMsd 

" \.-,Tf3 t 

j Sg&s&t 


rJ - » e i*i 

KTjKgtl 

\._5: 

; i!(i^' 















JU-JI 


JyUail 




-ui 


yU&dl jiAfl <y|yJI y^UlyLy 




4 J j^vmJ 4^-^ jil ^Jl dLl» ^ ^J3j taU^Co 4»s^UM F 3 .H C<lSe 4^^ jil iLLflj ^ (J^fl “15 

. . dUlS wbu 


dli j Covers to screws U?Uail ^ Vjl . . i^UJI dli . . ^^JUJl *>M jt js^j j^i -16 


.. frUajJl clL& jl ^1 ^wLu ci FrOllt Bezel ^LiLtJJ ^oLoVl frliajJl ciLi> pjJij ciDlS *Ixj *J 








JU-JI 


JyUail 




-ui 




y|>*2l u*ft$ <uUJI >» y^iUliuLtf 


^jVt 4*JoL*tJJ AJUxil ^pl jOl dJLflJ dUta *X*j ^ ^j2j 


^ SJ»LtJl oU jl O ^P-l jJt ^3 wL*jj jit 


LCD Screen 


LCD Casing 


LCD Cable 


inverter board_JI 3>- jJ ^ *J . . 2J.LJJI Jp LCD 





JlfcUl Mk\ jJfi JrtfiUMij / Jlul 
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y|>*2l iulJJI >» y^iUI yLd 5* 




C *J1 £ Orj _ , « r 

“twi 



LCD Cable 



. . ^b>fcj <LiLiJl <^Ls jiaJl «-L^j 


LCD Cable 



CL 31 15 4 WXGA 


<J^C025047^00REVjL£i 
HANNSTAR 03/1 1/1? 
UC00251 S 


pJ IgJlp ^Jt\ jJl liJlij j ( Webcam) Si js? ^11 5JU»-ljJl S iiJi ^ j2>j j^fl -17 

... l^U-l 


Web Camera Module 



t ‘ 








Jy Jt j ciliJt jl j |JL>- L& ^S"SI jl ^Joj ... J y ^*~£ dJi LUfl *0) JU^cjj j*^l 

.. Jlwu j! 4^S* cib wbu jj ^21%mJ ^l jl j\ 4-*ifl3 ^1 JJflXo jl ^ cJ jiM ^*lpj iojj^Jlj l j3 ^1 

.^>z^ J5wj IfiJa; J lg.V.*.;^l ciJJtS -bo Ji>-1 (^jwLi) 43 -b ciJjl jJa>- Ju^t^J ^lLJ*P <w*s£ ol jiaiM ^^3 ^ jl J^"l 

j-Ll>- < 3 ^^~ ^ ^ . . 4aLx^- jj 5 J-P |^j I . . Jl^l j jJ C«^».J 4j2jLwvJ| j^^aJl • 4ia^'^\»o 

.. Ja.2.3 oljJaiM ^iJl <wJl <i-L-lp Loj ... i .Jj^JLj 43 -b ciLaJl 

Ji^P j! b^3»sJJ j^*3 ^~q-*3j Laptop (J jJ ^w^-SsJU 4 *^?liM 4jjUaJl cLLflj ^ ^i 2 j C—2.JT ^j-3b (jl Ja,tf3 IbJbP “18 
.. J^ljJl ^1 4jjUaJL ^j^ULt Cover * Ua .* J l ^ 3~ ~3 ob*!^ Ja« * ,ra) l jJ* 4j j2j \*a Jjli .. U ^gj>z3 



^ . . 4pxlaJ ^UajLll Jg jla^- ^jy LM>o^ 4^Jwbco jl 4^Ja3 ^lJ3>d^L ciJJlS wbu ^ jj 2 j +3 




Jl yU jJI 
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y|>*2l <uUJI >» y^iUliuLtf 


w -X- Jl j . . yJ3 (_^s> .. Adapter laptop ^ii3 <\*JZ*S 4*jj^ -J*** "" 14 

. . jl ^1 43 ^Jaib j^Oj ^ J&J £L*ai I jl^o J jJt ^ j^aj 03l>- 0 I 3 I ^1 jl 






.. SJ p c-iLo y>~\ *UaP Cover ^UaiJl cJjt la-lP ciJjl ^ 


T //v .• • 'j 

r /./ i.’v* • • •• 

fj*, vf% .♦ 


■ -Wr 


1 


0M 

I * 


jl jJxvSj Ji (Jjt iobdl ^1 ^S' o^Ip! ^ J3 ciUI dUJl -Up j^-LtJl ^-Pj 



Jjl ^Lxj • • • <w**S* j^Jl jt o Ja.B.s ^ 2 jj • . y ^iJ3 h*^l 4l) -U>psjj 

... ^ wo^Ssil ^ 4.-j5* ^ ^2 j * y** 4&J3 j 4j ^JU 



^23 43 15* ^Jxj j5^-U— *> <iJJ JJ jl UIJL3U-I jl U juw ^j-Uoj • • • _j<iptOp : <J j^Pcil j-wO-SUJ 4 J 3 M-UI ^Ja.2.11 3 J-Co 

^XJ ^-^e^w-w^-U ^1 4Ao2-M . . 4 J ^1 4j JJW 2 JI 3 L— al^ 4^Ja3 ^-uaj ^3 J)'^*** 4^j3 

Adapter j^UJt j Battery ^jUaJI U*1 j Hard Disk uJUaJt ^^ 2 Jtj RAM s J\&\ ^1 i*JaS ^1 ^jiaj 

♦ * * * 

! j (J^<*^sll (_! La j \ ij l j£*j V I ^jagll 'iljl j5"il — 1 •• La j^J laptop 

^L> <_JU)I J <uV aI ybU aJLp J j*aJ~\ <-^ai - : <-~~j dJUli j w U j*J6 ajl£4 : Motherboard ^1 b - ^JUI -1 

jlfi-l ^\S wL^ *— ■ 1 4^3* Iji>- 4^JLp l» ^5* fri 4^2 -LSsj — . ^ * * .,^11 d^LS* 

. jLgi-l JjLLw Motherboard ^ Jp J ijjw? - 




JIAmJI jJt / jiiJM&l JlJtfl 
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yljikft^) <ulydl ja y^MiUlltyLtf ^BP 


olS* j-iJJ ^Lo <wJL*JI Jj ^1 aJp J a,^ — • ciilli j 4^*2 La jJu ! Processor g)L*il -2 

^23 JS* <w*. U^T) 4*w S ji — . f*X^ 4*Jlp ^ ».^fT jr\Jl^ ^1 4jli^J — . 4. *■*,», <2.1 1 

! La j^xj ^i)l 

.SjLvaJt olS* j*ti ^Li c-JUJt J ^1 jibU 4 JLp- J — : v-^vj ciUli j La jJu iJlSlol : Screen -1 

. jL^jL-| ^ 2£ JS' c, JJal» ^ Lg.*jT jJ — . Iwb>- SJLp jDt j *1 ^jL)I aaLSvj — 

. li iSjUxo oLsiLsi Jp J i,. * o*}Co jil ( j^u iib-A — 

J go^to 4 jV o jJu i,. * *,^2 g^w\i.l ojlSOl — ; i w m^vj ^iUIS j La j^kj iJlSLol ; Grnphic Csrd ^LiLtJl o -2 

. o j-wo Ju^2.4lll OjlSvJl — . ^Vl 4>- jJJt 

4j gpsil Jb^j UU2 JuvS^yO OjlS" go Jill OjlSLU JlS^LLo Ojwb>- 4Jl>- J — 

. La 4^-Jio o j^aJI o j £ ^JLpI jl ciUli j Lw? La iJlsCot : Sound Card O j^aJt Oj5" -3 

^1 j$*y U 4^Lp J 4J ^ La 4^t^ol . lard Disk 1 «/?ll ^j&il ~4 

jL^cJJ JbJL>- jjXjJ jJ Jl gL^£ — . jL^J-l JS ^ JJa.O ^ J^ll 4J J^y*> “ 

. ^1 jb^S L^Lp Jv2jL| 4 J — ! <w~w*j ciDIS j J^> La iJlSvol ! RAM iJl l ^ IjJI -5 

jS> 4j| ^jA ^S> jJl^J . J ^-o->cil ^*112^ jJ jl ^jA jt-P jJL j 4iV dUlS J iJl^*ol ^ ^S^fl ii j£- "6 

.SjLwaJl j5"l ja ^ja jdS ^jS jJcU JjLSj S J&j ji 4 jV j jiJl 

. ^1 ji^U Lgjp Jv 2 jL-I 4J^^y*> — ‘>» ^wwvJ dJUli j Jf- U jyjc : Keyboard wUll -7 

jl^L-l J^dJli ^JLko^d^^jai a^- 

. il jHi IgJl p Jus-a^M J dJJIi j Jg~- U iJlsO. 1 : Battery AjjUaJI -8 

. Jill ^AfU i jJ - J >_. « .,r?2 UL^I — . j^JI 4J jg ■- — 

. il ybU LgJip J-^aJ-1 aJ dJUli j U J-J6 aj 1X«I : : Adapter laptop ^UJI -9 

A^jLa 


U 






/ 



f O' ^-uA-uiSt! f jaJl Cjljt^LkVi 

QM^A J& cjAafi .. Lijja-Jl SUa. (> 

di& (j^ Ifrlatou O'j ijl {j&A ,jjSj (j! t-jjuiKM 

^ ^Alij ci ljja-a (ilj| Jjj ^1 (jJb CjKUln/lrtll 

M J^tJl Jjj^u (_f£j .. Cjl^jMtil L_ij^J_aJl <Lm.llA 


;k£=b\ L. s^iol^U^-M 


\ 



Shortcuts terms 




jba^-Vl 

Term ^Jk^all 


AGP 

Accelerated Graphic Bus 

Slot jj JJi 

ARP 

Address Resolution Protocol 


ACR 

Advanced Communication Riser 

Slot 

AMD 

Advanced Micro Devices 

^1 A>! aS * jSi 

ATA 

Advanced Technology Attachment 

Juliet oULJl 

ATX 

Advanced Technology Extended Motherboard 

^»Vl A>* jl) AJJL> 

AT 

Advanced Technology Motherboard 

^ V 1 A>- AJj2j 

Alt 

Alternate Key 

AsJb-ljJl A^L-Lq»*JI jj 

AC 

Alternating Current 

jl\ jLdl 

A 

Ampere 

^J\j 1 

ALU 

ARITHMETIC & LOGIC UNIT 


AMR 

Audio Modem Riser 

Slot A jj 

BSB 

Backside Bus 

JSUI 

BGA 

Ball grid array 


BIOS 

Basic Input Output System 

a^- 

CAN 

Campus Area Network 

^ j£~\ A 

CRT 

Cathode Ray Tube 


CPU 

Central Processing Unit 

Aj5" jil aLIxII 

CCFL 

Cold Cathode Fluorescent Lamps 

A^LtJl J e*L?Vl A JwA 

COM 

Communication (Serial) 

Serial Jl ^ ju^> 

CNR 

Communication Network Riser 

Slot A*»%*> 

CDR&W 

Compact Disk Read & Write Memory Drive 

AbisJlj o*l jiU 

CD-ROM 

Compact Disk Read Only Memory Drive 


CD 

Compact Disks 







Term ^Jk^all 


cu 

CONTROL UNIT 

Owb*- j 

DVD 

Digital Video Disk 

<£**s® & o*} 

DVI 

Digital Visual Interface 

4JoL*tJl Jj&a 

DC 

Direct Current 

jL*Jl 

DMA 

Direct Memory Access 

S/IJJI Jl ^Lll Jj^JI 

DSSS 

Direct Sequence Spread Spectrum 


DOS 

Disc Operating System 

4>- y* 

DPI 

Dots Per Inch 

4P LkJt 

DDR SDRAM 

Double Data Rate Synchronous Dynamic Random- 
Access Memory 

RAM iul o £ li 

DIMM 

Dual in-line Memory Module 


DLP 

Dual in-Line Package 

oU'XI 

DHCP 

Dynamic Host Configuration Protocol 


DRAM 

Dynamic RAM 

ijiwsbjjJt o j£\l Jt 

EEPROM 

Electrically Erasable Programmable ROM 

ROMs/IS 

EIDE 

Enhanced Integrated Drive Electronics 

jA Jt jj 

EPROM 

Erasable Programmable Read-Only Memory 

ROMe/li 

EDO DRAM 

Extended Data-Out DRAM 

RAM s jZ\z 

EISA 

Extended Industry Standard Architecture 

Slot y 

eSATA 

external SATA 

SATA juL* 

FPM DRAM 

Fast Page Mode Dynamic Random Access Memory 

RAM 2Jl li 

FTP 

File Transfer Protocol 


FWH 

Firmware Hub 

4^- 

FDD 

Floppy Disk Drive 

& J.\ ^y>\ \ JH\ iJ 

FPS 

Frame Per Sec 

iJU JiO jlbj 






Term ^Jk^all 


FSB 

Front Side Bus 

jiut 

FDM 

Fused deposition modeling 


GAN 

Global Area Network 

Aikdl aSCJi 

GUI 

Graphical User Interface 

jJl A^^l^ 

GPU 

Graphics Processing Unit 

d-’LwA jJl 

GPT 

Guide Partition Table 


HDD 

Hard Disk Driver 

jilt 

H 

Henrys 

(^5 

Hz 

Hertz 

OULJl j AP Aa 

HP 

Hewlett-Packard 

<S 

HD 

High Definition 

A*Jlp 

HDMI 

High-Definition Multimedia Interface 

<aJjLsxJI jJcjz 

HTML 

Hyper Text Markup Language 

AaJJI 

HT - HTT 

Hyper Transport 

JiU 

HTTP 

Hypertext Transfer Protocol 


IR 

index register 

ivO J( 

ISA 

Industry Standard Architecture 

Slot JJi 

IEEE 

Institute of Electrical and Electronics Engineers 


IDE 

Integrated Drive Electronics \ PATA 

<wJLya)l jilt 4-Jjb 

ISO 

International Organization for Standardization 


ICMP 

Internet Control Message Protocol 

(Jjzyjjj 

IMAP 

Internet Message Access Protocol 


IP 

Internet Protocol 

(Jjzyjjj 

IRQ 

Interrupt Request 

A*J bUlt aJUp 

KVM 

Keyboard , Video , Mouse 

j'-f’r 






Term ^Jk^all 


kHz 

kilohertz 

CjULwJI ap 

LGA 

Land Grid Array 


LFD 

Large Format Display 


LI Cash 

Level 1 Cash 

JjVt jils" CjSlS 

LED 

Light-Emitting Diode 

(oLJUl) * ja 

LED 

Light-Emitting Diode 

A^o L* 

LDAP 

Lightweight Directory Access Protocol 


LCD 

Liquid Crystal Display 

A^o L* 

LAN 

Local Area Network 

A*«L>eJJ A^VwvCJl 

MDR 

Master Boot Record 


MTs 

Mega Transfer/sec 

OULJl AP J +. *> ^yki\^JLA 

MC 

Memory Controller 

0 j£\Si\ 

CMOS 

Complementary Metal Oxide Semiconductor 

J0j>i 

MAN 

Metropolitan Area Network 


mAh 

milli Amper Hour 


MB 

Motherboard 

4^ ^Ul 

MPDRAM 

Multiport Dynamic Random Access Memory 

RAM 

NFS 

Network File System 

(JjZyjjj 

NIC 

Network Interface Cards 

A^s*wwJ ! ^ 

NTP 

Network Time Protocol 


NVRAM 

Non - Volatile Radom Access Memory 

RAM iul e £ li 

OSI 

Open System Interconnection 

JUaT^ 1 

OS 

Operating System 

2j 

PgDn 

Page Down 

JuL*>V JJ 

PgUp 

Page Up Key 

<J JJ 






Term ^Jk^all 


Ppm 

Pages per Minute 

AplJa.il 4P 

PATA 

Parallel Advanced Technology Attachment 

^JL/2.11 jjJl JJ ijJb 

PCIe 

PCI Express 

Slot 

PCI 

Peripheral Component Interconnect 

Slot 31 <3*** 

PAN 

Personal Area Network 

oliwJJl 

PC 

Personal Computer 


PCMCIA 

Personal Computer Memory Card International 

Association 


PS\2 

Personal System/2 

SjUlIj gjUll <A>- JjCji 

PGA 

Pin Grid Array 


PDP 

Plasma Display Panel 

Li 

PLCC 

Plastic leadless chip carrier 

ROM s /! JJ! ^ 

PPTP 

Point to Point Tunneling Protocol 


PPP 

Point-to-Point Protocol 


POP 

Post Office Protocol 

(JjZyjjj 

POST 

Power On Self-Test 

JIJJI j] jLtf-Vl 

PCB 

Printed Circuitry Board 

io J 1 A>-jJJl 

PR 

Program register 

j-Jl 

PROM 

programmable read-only memory 

ROMs/li 

RF 

Radio frequency 

4->^ol j}) 1 

RMDAC 

RAM Digital To Analog Converter 

<LiLtJl o 

RIMM 

Rambus In-Line Memory Module 

4*j\ ^*vLxJl 6 jS^lJJl 

RDRAM 

Rambus Dynamic Random Access Memory 

RAM 4J\jJls> s \JY* 

RAM 

Random Access Memory 

iol J^L*Jl 6 ji'lJJl 

ROM 

Read Only Memory 

Ja2i 2*1 yS\ o IS 

RBG Filter 

Red , Green or Blue Filter 







Term ^Jk^all 


RAID 

Redundant Array of Independent Disks 


Rj45 

Registered Jack 45 
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RPC 

Remote Procedure Call 


RARP 

Reverse Address Resolution Protocol 


RPM 

Revolutions Per Minute 
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SSL 

Secure Sockets Layer 


S.M.A.R.T 

Self-Monitoring Analysis and Reporting Technology 
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SAM 

Serial Access Memory 

^»w»LwJ ® 

SATA 

Serial Advanced Technology Attachment 


SAS 

Serial Attached SCSI 

Jt jj 4~J3j 

SLIP 

Serial Line Internet Protocol 


STP 

Shielded Twisted Pair 


SNMP 

Simple Network Management Protocol 


SDR SDRAM 

Single Data Rate Synchronous Dynamic Random 
Access Memory 

RAM iul o li 

SIMM 

Single In-Line Memory Module 
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SCSI 

Small Computer System Interface 


SO-DIMM 

Small Outline Dual In-Line Memory Module 

Aol o 

SSD 

Solid State Disk 
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SGML 

Standard Generalized Markup Language 
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SRAM 

Static RAM 

a^ui s /i jji 

SAN 

Storage Area Network 


SDRAM 

Synchronous Dynamic Random Access Memory 

RAM Sjfljj.p s 

3D 

Three Dimensional 


TCP 

Transmission Control Protocol 


UV 

Ultra Violet 

Ao jll 
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USB 

Universal Serial Bus 

JlUJI J-JLdl jjd\ 

UTP 

Unshielded Twisted Pair 

Ju*S" 

UDP 

User Datagram Protocol 


VDU 

Video Display Unit 

j* Jl s-Ja-j 

VGA 

Video Graphics Array ( Adapter ) 

( LwJl 

VRAM 

Video RAM 

RAM WjJl* • 

y 

Volt 

oJs-J 

w 

Watt 
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WAN 

Wide Area Network 


WAP 

Wireless Access Point 

cJ J &\jij 

WECA 

Wireless Ethernet Compatibility Alliance 


WWN 

World Wide Name 

j *)! 

Wi-Fi 
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